Electrical  World 

The  consolidation  of  Electrical  World  and  Engineer  and  American  Electrician, 

VoL.  LIV.  NEW  YORK,  THURSDAY,  JULY  15,  1909.  No.  3. 


PUBLISHED  WEEKLY  BY  THE 

McGraw  Publishing  Company 

'James  H.  McGraw,  President. 

J.  M.  Wakeman,  ist  Vice-President.  A.  E,  Clifford,  ad  Vice-President. 
Curtis  E.  Whittlesey,  Secretary  and  Treasurer. 

239  West  Thirty-ninth  Street,  New  York. 

Telephone  Call:  4700  Bryant.  Cable  Address:  Electrical,  New  York. 

Edited  by  T.  C,  Martin  and  W.  D.  Weaver. 

Chicago  Office . 590  Old  Colony  Building 

Cleveland  Office . 1015  Schofield  Building 

Philadelphia  Office . . Real  Estate  Trust  Building 

European  Office.  ..  .Hastings  House,  Norfolk  St.,  Strand,  London,  Eng. 


TERMS  OF  SUBSCRIPTION: 

United  States,  Cuba  and  Mexico . per  year,  $3.00 

Dominion  of  Canada . . . per  year,  4.50 

Other  Foreign  Countries  within  the  Postal  Union . per  year,  6.00 

2$  shillings.  25  marks.  31  francs. 

Foreign  subscriptions  may  be  sent  to  our  European  office. 

Requests  for  changes  of  address  should  be  made  one  week  in  advance, 
giving  old  as  well  as  new  address.  No  copies  of  issues  prior  to  January, 
1908,  are  kept  on  sale,,  except  in  bound  volumes.  Subscription  orders 
being  renewable  at  the  end  of  the  month  indicated  on  the  wrapper,  the 
sending  of  remittances  on  or  before  that  date  will  be  much  appreciated 
by  the  publishers. 


NOTICE  TO  ADVERTISERS 

Changes  of  advertising  copy  should  reach  this  office  ten  days  in  advance 
of  date  of  issue.  New  advertisements  will  be  accepted  up  to  noon  of 
Monday  for  the  paper  dated  Thursday  of  the  same  week. 

Copyright,  1909,  by  McGraw  Publishing  Company. 


Entered  as  second-class  matter  at  the  post  office  at  New  York,  N.  Y. 

The  circulation  of  Electrical  World  for  1908  was  898,000. 
Of  this  issue  16,250  copies  are  printed. 

NEW  YORK,  THURSDAY,  JULY  15,  1909. 


CONTENTS. 

Editorial  .  125 

Taxation  of  Corporate  Profits .  128 

Merging  Independent  Telephone  Companies .  128 

Winnipeg  Electrolysis  Report .  128 

Self-Soldering  Thermal  Cut-Out  Litigation .  128 

Electrical  Decorations  at  the  Champlain  Celebration .  128 

Committees  of  the  Underwriters*  National  Electric  Association .  129 

Extensions  to  the  Portland  (Ore.)  System .  129 

Massachusetts  Commission  Allows  Connecticut  River  Transmission 

Company  to  Sell  Power  in  Fitchburg .  129 

Some  Recent  Decisions  of  the  Supreme  Court  of  Canada  in  Favor  of 

Public  Service  Corporations .  130 

Planning  the  Future  (Thicago .  131 

New  York  Public  Service  Commission  News .  13a 

Wisconsin  Rate  Commission  News .  133 

Convention  of  Society  for  the  Promotion  of  Engineering  Education...  134 

Current  News  and  Notes .  137 

Electrical  Installation  of  a  Publishing  Company .  139 

Experimental  Method  for  the  Analysis  of  E.m.f.  Waves.  By 

P.  G.  Agnew .  142 

An  Electrical  Device  for  Solving  Equations .  144 

Graphical  Computation  of  Fourier’s  Constants  for  Alternating-Current 

Waves.  By  Charles  S.  Slichter .  146 

Parallel  Operation  of  Widely  Separated  Hydro-Electric  Stations  in 

Utah  and  Idaho .  147 

Army  Electrolytic  Hydrogen  Plant  at  Fort  Omaha,  Neb .  148 


Banishing  the  Small  Central  Station . .  149 

Marketing  Electrical  Energy  in  Bulk  at  Duluth,  Minn .  149 

New  Wholesale  Rate  Schedule  in  Chicago .  150 

Wiring  of  Bed  Rooms . .* . i. . , .  153 

Color  and  Visual  Acuity.  By  J.  S.  Dow . . . .' .  153 

Letters  to  the  Editors:  '  ’ 

The  Atlantic  Crtle  of  1858.  By  Charles  Bright . .  157 

Commutation  in  Direct-Current  Machines.  By  C.  L,  R.  E.  Menges..  158 


Digest  of  Current  Electrical  Literature .  159 

Review  . 153 

New  Apparatus  and  Appliances . % .  163 

Industrial  and  Commercial  Notes . 167 

General  News  .  171 


Corporation  Tax  Laws. 

The  proposed  law  to  tax  corporation  profits  does  not  appear 
to  be  making  much  headway  in  Congress  or  in  popular  favor. 
It  is  said  that  there  is  now  a  plan  to  cut  the  tax  rate  down 
from  2  per  cent  to  i  per  cent.  Leading  accountants  have  mean¬ 
time  indicated  publicly  certain  features  of  impracticability  in 
the  measure,  as  noted  elsewhere  in  these  pages.  One  of  the 
newer  points  is  the  proposal  to  tax  the  profits  of  holding  com¬ 
panies.  It  is  contended,  however,  that  this  is  double  taxation, 
as  the  same  profits  have  already  been  taxed  against  the  com¬ 
pany  held.  It  may  be  further  urged  that  in  many  instances  the 
taxation  of  the  same  profits  would  even  be  triple  or  quadruple. 
The  Bell  telephone  system  is  an  example.  The  parent  com¬ 
pany  does  not  operate,  but  holds  companies,  which  in  turn  hold 
others.  The  Consolidated  Gas  Company  of  New  York,  again, 
is  a  local  institution  of  a  holding  character,  owning  the  New 
York  Edison,  for  instance,  which  again  holds  other  cotnpanies. 
Such  legislation  may  be-  intentional,  but  obviously  it  militates 
against  the  “holding”  idea,  which  has  not  been  found  without 
utility.  The  House  of  Representatives  has  now  adopted  the 
income  tax  by  a  vote  of  317  to  14,  so  matters  are  radically  un¬ 
settled  again  at  the  present  moment  of  writing. 

Electrolytic  Condensers  for  Large  Capacities. 

It  has  been  known  for  some  years  that  condensers  can  be 
obtained  from  aluminum-electrode  electrolytic  cells,  the  plates 
being  formed  by  the  steady  application  of  a  direct  current.  The 
capacities  of  these  electrolytic  condensers  are  enormous  in  rela¬ 
tion  to  the  surface  areas  involved ;  or,  to  state  the  facts  in 
another  way,  the  apparent  thickness  of  the  dielectric  layer  in 
these  electrolytic  condensers  is  extremely  small.  There  is 
formed  an  insulating  layer  on  the  anode  plates  which  has  the 
properties  of  a  dielectric,  provided  that  the  voltage  applied  to 
the  condenser  is  kept  within  certain  limits.  A  principal  objec¬ 
tion  to  the  use  of  these  electrolytic  condensers  in  industrial 
alternating-current  practice  is  that  they  waste  a  good  deal  of 
power  and  get  hot.  An  interesting  article  on  these  condensers, 
by  Herr  Gunther  Schulze,  has  recently  appeared  in  Elektro- 
technik  und  Maschinenbau.  According  to  measurements  therein 
described,  one  microfarad  of  apparent  capacity  is  obtainable  at 
100  volts  of  impressed  alternating  e.m.f.,  with  an  active  surface 
of  about  12  sq.  cm  on  each  electrode.  The  power  factor  of 
the  condensers  was  about  10  per  cent  at  112  volts,  with  40 
microfarads  at  ordinary  room  temperature.  The  lowest  power- 
factor  stated  was  s  per  cent  at  6o  volts.  The  insulation  resist¬ 
ance  of  the  condenser  to  the  forming  current  after  the  conclu¬ 
sion  of  the  forming  process  was  700  megohms  to  the  square 
centimeter  of  active  electrode  surface. 

The  treatment  and  behavior  of  these  condensers  are  different 
from  those  developed  in  electrolytic  rectifiers.  In  the  latter 
the  insulating  film  is  arranged  to  be  pierced  and  broken  down 
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at  each  impulse  of  voltage  in  one  direction,  while  during  the 
intervening  opposite  impulses,  the  film  is  sealed  up  and  re¬ 
stored.  In  the  electrolytic  condenser,  the  impressed  voltage 
must  not  be  sufficient  to  break  down  the  film,  so  that  there  is 
very  little  transfer  of  current  by  conduction.  A  curious  result 
brought  out  by  the  tests  is  that  the  capacity  of  an  electrolytic 
condenser  is  approximately  inversely  proportional  to  the  voltage 
employed  in  forming  it.  This  may  be  interpreted  to  mean  that 
when  the  forming  voltage  is  doubled,  the  film  which  is  finally 
developed  on  the  anode  is  doubled  in  thickness,  and  so  the 
capacity  is  halved.  On  the  other  hand,  the  higher  the  voltage 
of  formation  the  higher  is  the  working  alternating-current  volt¬ 
age  that  may  be  safely  impressed  upon  the  condenser  without 
breaking  it  down,  so  that  the  apparent  power  that  an  electrolytic 
condenser  can  safely  absorb,  at  a  given  frequency,  becomes 
independent  of  the  forming  voltage,  to  a  first  approximation. 
Such  electrolytic  condensers  are  useful  devices  in  the  experi¬ 
mental  alternating-current  laboratory,  but  it  remains  to  be  seen 
whether  they  can  be  developed  practically  to  the  point  at  which 
they  can  be  utilized  with  alternating-current  machinery  on 
consumers’  premises. 

The  Harmonic  Analysis  of  Alternating-Current 
Waves. 

When  first  approximation  analysis  of  alternating-current 
phenomena  is  attempted,  all  voltages  and  currents  are  assumed 
to  be  sinusoidal,  just  as  in  first  approximation  geodesy  the 
earth  is  assumed  to  be  a  perfect  sphere.  In  more  refined 
geodetic  analysis,  however,  the  deviations  of  the  earth’s  form 
from  the  spherical  have  to  be  considered.  Similarly,  in  more 
refined  alternating-current  analysis  the  deviations  of  voltage 
and  current  wave-form  from  the  sinusoidal  have  to  be  con¬ 
sidered.  This  means  that  when  accurate  work  is  attempted  in 
alternating-current  analysis,  the  form  of  the  voltage  and  cur¬ 
rent  waves  must  be  tested  for  sinusoidal  purity,  and  when,  as 
usually  happens,  harmonics  are  present  in  appreciable  numbers 
and  magnitudes,  their  values  must  be  determined,  at  least,  with 
a  certain  degree  of  precision.  In  order  to  ascertain  and  record 
the  wave  form,  either  a  curve-tracer  or  an  oscillograph  is  re¬ 
quired.  These  instruments  enable  the  observer  to  obtain  a 
record  of  the  wave  forms  in  the  circuit  under  test.  The  next 
step  is  to  analyze  the  wave  forms,  and  to  ascertain  the  re¬ 
spective  magnitudes  and  phases  of  the  successive  harmonics. 
There  are  a  number  of  methods  for  effecting  this  analysis. 
First  of  all  come  mechanical  analyzers,  in  which  a  pointer  on 
the  machine  is  made,  by  hand,  to  trace  over  the  wave  form, 
and  in  so  doing  to  reel  off  the  amplitude  of  each  harmonic. 
Such  machines  are  rare  and  beautiful  pieces  of  mechanism,  too 
expensive  to  be  very  generally  available.  Next  come  various 
planimeter  methods,  in  which  the  amplitudes  are  obtained  by 
running  a  planimeter  over  certain  portions  of  the  wave  forms, 
or  over  certain  secondary  diagrams  deduced  from  the  wave 
forms.  Then  there  are  certain  arithmetical  methods,  in  which 
the  ordinates  of  the  wave  forms  are  measured  up  at  regular 
intervals,  and  these  ordinates  are  put  through  a  sort  of  corn- 
putative  sausage  machine,  the  formulas  absorbing  the  ordinates 
as  the  raw  material,  and  delivering  the  harmonic  amplitudes  as 
finished  products. 

A  fourth  method  of  analyzing  the  wave-form  is  presented  by 
Prof.  Charles  S.  Slichter  in  an  article  on  page  146  of  this 


number.  This  method  requires  the  wave-form  to  be  plotted 
afresh  on  specially  prepared  co-ordinate  paper,  once  for  each 
harmonic,  and  the  area  enclosed  by  the  curve  to  be  measured 
by  planimeter.  Professor  Slichter’s  method  has  the  advantages 
of  being  easily  followed,  requiring  but  little  practice,  hardly  ' 
any  arithmetical  labor,  and  of  readily  attaining  a  considerable 
degree  of  precision.  The  lower  harmonics,  say,  the  third,  fifth 
and  seventh,  are  very  quickly  and  conveniently  worked  out  by 
this  method.  The  higher  harmonics  involve  much  more  trouble 
and  time.  When  precision  is  aimed  at,  however,  and  the  wave¬ 
forms  to  be  analyzed  possess  sufficient  precision,  we  think  this 
method  is  well  worth  study  and  trial  by  engineers.  It  can^ 
probably  only  be  beaten  in  accuracy  by  the  highest  class  of 
mechanical  wave-analyzers. 


When  no  record  of  the  wave  form  is  available,  it  is  still  possi¬ 
ble  to  obtain  experimental  evidence  as  to  the  degree  of  purity 
of  the  voltage  wave-form,  in  a  manner  akin  to  that  used  by 
Pupin.  Such  a  method  is  described  in  Mr.  P.  G.  Agnew’s 
article,  also  in  this  number.  Mr.  Agnew  holds  the  voltage  of 
the  circuit  constant,  by  voltmeter,  and  also  holds  the  current 
strength  constant  in  a  branch  circuit,  by  ammeter,  while  he  in¬ 
serts  three  different  capacities  (one  being  infinite  or  with  short- 
circuited  condenser)  in  this  branch.  The  impedance  of  the 
branch  has,  therefore,  to  be  kept  uniform  under  these  three 
different  conditions  by  the  use  of  adjustable  resistance.  The 
resistance  and  inductance  of  the  alternating-current  ammeter 
have  to  be  known  and  taken  into  account.  From  the  values  of 
resistance,  inductance  and  capacity  residing  in  the  branch- 
circuit  in  each  of  the  three  measurements  of  equal  impedance 
the  magnitude  of  the  third  and  fifth  harmonics  may  be  indi¬ 
vidually  computed  with  a  reasonable  degree  of  precision.  The 
advantages  of  this  method  are  that  it  uses  ordinary  alternating- 
current  instruments  and  dispenses  with  an  oscillograph.  The 
disadvantages  are  that  it  takes  a  good  deal  of  computation,  is 
ordinarily  not  susceptible  of  much  accuracy,  and  gives  no  in¬ 
formation  as  to  relative  phases  between  the  harmonics.  It 
also  calls  for  more  information  concerning  resistance  and  in¬ 
ductance  of  the  ammeter  used  than  is  usually  forthcoming. 
Nevertheless,  there  are  times  when  such  a  method  has  great 
utility.  It  is  just  the  sort  of  method  that  should  be  kept  on 
file  in  the  electrical  engineer’s  pocketbook  for  use  when  its 
necessity  arrives.  The  electrical  connections  are  very  simple 
and  easily  remembered,  but  the  formulas  are  not  easy  to  recall 
or  to  recompute,  so  that  they  have  to  be  kept  in  pocketbook 
form. 

Color  and  Visual  Acuity. 

The  interesting  article  by  Mr.  J.  S.  Dow  on  “Color  and 
Visual  .Acuity,”  printed  elsewhere  in  our  columns,  brings  out 
with  exceptional  clearness  the  difficulties  which  are  encountered 
in  any  attempt  to  separate,  as  it  were,  the  visual  effects  due  to 
color  from  those  probably  chargeable  to  various  physiological 
peculiarities  of  the  eye  involving  color  as  such  only  indirectly. 
Acuity,  properly  speaking,  deals  with  the  power  of  the  eye  to 
reveal  detail  assuming  strong  contrast.  It  is  totally  distinct 
from  what  one  may  call  shade  perception,  which  depends  upon 
the  value  of  Fechner’s  coefficient.  It  is  well  known  at  the 
present  time  that  both  these  qualities  are  most  strongly  de¬ 
veloped  in  the  cone  of  the  retina,  and  for  practical  purposes  are 
phenomena  of  cone  vision.  In  the  peripheral  retina  and  at 


illuminations  of  very  low  order,  say,  a  few  tenths  or  hundredths 
of  a  meter-candle,  both  shade  perception  and  acuity  fall  to  a 
very  low  value.  At  lo  or  20  meter-candle  illumination,  they 
have  risen  well  into  their  working  range  of  action.  When 
investigating  the  properties  of  the  eye,  even  with  so-called 
white  light,  it  is  not  easy  to  devise  experiments  which  will 
completely  separate  these  two  phenomena  at  very  low  values 
of  illumination.  These  difficulties  are  multiplied  a  hundred¬ 
fold  when  one  deals  with  colored  lights,  and  hence  it  is  natural 
enough  to  find  great  discrepancies  in  the  results  obtained  by 
various  experimenters.  For  instance,  one  may  test  the  eye 
upon  a  paper  target  marked  with  certain  chcracters.  With 
white  light  the  ability  to  read  these  characters  is  a  fairly  distinct 
matter,  and  one  therefore  tries  to  pass  from  it  to  a  similar 
experiment  when  the  target  is  illuminated  with  colored  light. 
The  usual  attempt  is  to  produce  the  same  apparent  brightness 
of  the  field  with  one  colored  light  as  another,  or  with  white 
light.  This  does  not,  however,  insure  the  same  absolute  de¬ 
gree  of  contrast  between  the  characters  and  the  background 
with  all  the  various  colors  of  light,  and  consequently  the  ten¬ 
dency  is  to  obtain  a  measurement  of  a  compound  of  acuity  and 
shade  perception  in  which  the  two  factors  enter  to  an  unknown 
degree.  The  absorption  in  the  yellow  spot  in  which  the  image 
of  the  target  must  fall  in  order  to  get  good  vision  is  also  a 
strong  disturbing  factor,  tending  to  affect  unfavorably  the  blue 
end  of  the  spectrum  and  it  is  a  well-known  fact  that  this  ab¬ 
sorption  varies  materially  in  individuals,  and  particularly  in 
individuals  of  different  ages.  If,  for  example,  a  youth  and  a 
man  well  in  middle  age  were  to  get  exactly  the  same  results 
in  such  a  test,  one  could  say  with  almost  certainty  that  the 
conditions  of  the  experiment  were  faulty,  for  the  elder  man  in 
practically  every  case  would  be  observing  the  objects  through 
a  tinted  screen  due  chiefly  to  color  in  the  lens  of  the  eye  and 
different  condition  of  the  yellow  spot.  It  is  well  known  that 
the  old  eye  loses  sensitiveness  in  the  violet  for  this  reason. 

Beyond  this  there  is  a  disturbing  factor  in  all  such  measure¬ 
ments  to  which  Mr.  Dow  has  directed  attention,  and  this  is  the 
difference  in  the  accommodation  required  for  various  colors 
Each  color  as  it  falls  upon  the  eye  from  a  source  at  a  given 
distance  has  its  own  particular  image  plane  within  the  eye.  The 
red  image  plane  lies  farthest  to  the  rear  and  the  violet  image 
plane  nearest  the  front.  Now  few  eyes  are  strictly  emmetropic, 
by  far  the  largest  number  being  normally  a  little  “near-sighted” 
or  a  little  “far-sighted.”  Whether  these  faults  are  congenital 
or  acquired  makes  no  difference ;  in  either  case  the  eye  will 
find  it  easier  to  accommodate  for  one  of  these  image  planes 
than  for  another.  The  short-sighted  eye  would  naturally  pick 
up  the  red  image  plane  with  the  greatest  ease,  while  a  con¬ 
genitally  far-sighted  eye  with  retina  abnormally  far  forward 
would  find  it  easier  to  pick  up  the  violet  image  plane.  The 
old  eye,  in  which  the  power  of  accommodation  is  much  reduced, 
will  have  its  own  set  of  difficulties  added  to  these.  It  is  there¬ 
fore  to  be  expected  and  has  been  found  that  the  results  obtained 
in  acuity  tests  are  somewhat  various  because  the  difficulty  of 
focusing  is  added  in  the  experiment  to  whatever  difference 
between  the  various  colors  as  regards  acuity  may  exist  in¬ 
dependently.  Moreover,  as  Mr.  Dow  has  long  ago  very  in¬ 
geniously  shown,  the  difficulties  of  focusing  depend  upon  the 
distance  of  the  object.  As  an  object  draws  near  the  eye,  the 
rear  conjugate  focus,  and  with  it  the  whole  system  of  image 


planes  or  rather  surfaces,  is  shifted  backward,  and  a  new 
series  of  difficulties  in  focusing  is  thus  encountered.  Ex¬ 
periments,  therefore,  in  which  the  eye  is  not  at  a  constant  dis¬ 
tance  from  the  objects  serving  as  tests,  introduce  this  factor  in 
a  manner  that  is  apt  to  be  very  serious.  To  get  anything  like 
constant  results  one  would  find  it  necessary  to  work  with  eyes 
as  nearly  normal  as  could  be  found,  as  the  eyes  of  comparative 
youth,  which  are  able  easily  to  accommodate.  These  condi¬ 
tions  have  rarely  been  fulfilled.  In  addition,  accommodation 
is  to  a  considerable  extent  dependent  on  practice,  so  that  some 
persons  find  it  much  easier  than  others  to  focus  precisely  upon 
the  various  image  surfaces  with  which  they  are  dealing.  At 
low  intensities  the  Purkinje  effect  comes  in  as  a  very  prominent 
disturbing  factor,  the  effect  of  which  varies  with  the  color  and 
with  the  amount  of  illumination,  with  the  extent  of  the  test 
object. 

It  is  small  wonder,  therefore,  that  results  obtained  in  this 
difficult  field  have  been  discordant.  Still  another  troublesome 
factor  in  all  such  measurements  is  the  state  of  adaptation  of 
the  eye.  This  is  strongly  influenced  by  the  conditions  of  the 
experiment  and  in  several  annoying  ways.  In  the  first  place 
it  takes  a  long  time  under  ordinary  circumstances  for  the  eye 
to  settle  down  to  a  state  of  adaptation  for  observation  of  dim 
objects  of  any  kind.  Something  like  20  minutes  are  required 
to  get  the  ordinary  eye  into  first-class  working  trim  after  it 
has  been  exposed  to  even  moderately  bright  light,  and  even  this 
period  of  rest  does  not  qualify  it  in  point  of  sensitiveness 
where  colored  lights  have  been  under  observation.  There 
seems  to  be  clear  evidence  that  the  effect  of  strongly  colored 
stimulation  may  take  hours  to  wear  off  and  put  the  eye  into 
condition  where  it  can  accurately  judge  regarding  illumination 
of  some  other  color.  Burch,  in  a  profoundly  interesting  paper 
before  the  Royal  Society  four  years  ago,  called  attention  to 
the  slow  acquisition  of  enhanced  color  vision  by  long  periods 
of  rest,  and  found  the  after-images  of  objects  seen  prior  to 
rest  in  darkness  to  persist  sometimes  even  several  hours,  at 
the  end  of  which  time  the  eye  appeared  to  acquire  new  and 
somewhat  extraordinary  powers  of  color  perception.  With  all 
these  things  in  view,  the  wonder  is  not  that  experiments  on  the 
variations  of  acuity  of  color  disagree,  but  that  they  do  not 
disagree  even  more  radically  than  is  the  case.  To  a  certain 
extent  the  question  is  a  physiological  one  of  somewhat  academic 
character  rather  than  a  practical  one,  because  it  seems  to  be 
pretty  well  determined  that  in  strong  illumination,  such  as  is 
usual  for  practical  purposes,  the  eye  works  about  equally  well 
over  a  quite  wide  range  of  color,  assuming  that  the  general 
brightness  remains  approximately  the  same.  Generally  speak¬ 
ing,  a  light  of  an  unwonted  color  seems  “trying,”  possibly  be¬ 
cause  one  has  to  alter  one’s  habits  of  accommodation.  It  is 
probable  too  that  strongly  colored  light  of  any  kind  is  a  good 
thing  to  avoid,  since  it  may  affect  in  time  the  normal  condi¬ 
tion  of  color  vision  and  so  be  harmful.  In  very  weak  lights 
all  sorts  of  discordant  results  have  been  and  are  likely  to  be 
obtained  owing  to  the  causes  which  here  set  forth.  The  moral 
for  the  investigator  is,  we  think,  that  these  disturbing  factors 
should  be  taken  into  account  as  far  as  possible  in  any  experi¬ 
ment  on  the  subject,  and  in  any  series  of  experiments  the  con¬ 
dition  should  be  accurately  set  forth  so  that  the  inevitable 
residual  errors  can  be  in  a  measure  located  in  comparison  with  > 
those  of  any  similar  investigation. 
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Merging  Independent  Telephone  Companies. 

A  meeting  was  held  last  week  at  Parkersburg,  W.  Va.,  under 
the  auspices  of  the  West  Virginia  Western  Telephone  Com¬ 
pany,  having  for  its  object  the  merging  of  the  independent 
telephone  companies  of  the  United  States  into  a  proposed  Na¬ 
tional  Telephone  Corporation,  with  a  capital  stock  of  $100,- 
000,000.  The  meeting  was  adjourned  until  August  for  the 
purpose,  it  is  announced,  of  clearing  up  minor  details  prior  to 
the  completion  of  merger.  It  is  reported  that  the  recent 
merging  of  the  Ohio  Valley  telephone  companies  and  the  Pitts¬ 
burgh  &  Allegheny  Telephone  Company  are  first  steps  to¬ 
ward  a  national  independent  system. 

Taxation  of  Corporation  Profits. 

With  regard  to  the  proposed  taxation  of  corporation  profits 
at  the  rate  of  2  per  cent  on  all  profits  above  $5,000,  12  of  the 
leading  firms  of  accountants  in  New  York  have  addressed  an 
open  letter  to  those  interested  in  Congress,  pointing  out  that 
aside  from  the  intrinsic  merits  or  demerits  of  the  scheme, 
there  are  provisions  in  the  corporation  tax  bill  that  render  it 
practically  impossible  of  execution  as  it  stands.  One  clause 
provides  that  the  tax  shall  apply  for  each  year  ending  Dec.  31, 
whereas,  it  is  pointed  out  there  are  a  great  many  corporations 
whose  fiscal  year  begins  and  ends  at  other  annual  periods,  and 
that  for  various  business  reasons  a  change  cannot  be  made. 

It  is  also  pointed  out  that  there  is  confusion  in  the  proposed 
law  as  to  “gross  income”  and  “net  income”  and  that  the 
proper  deductions  are  expenses  actually  incurred,  losses  actually 
ascertained,  and  interest  actually  accrued,  within  any  given 
year.  There  is  also  a  confusion  between  income  and  income 
received  “which  can  only  lead  to  endless  complication.”  The 
letter  suggests  such  changes  in  the  bill  as  will  avoid  such  con¬ 
fusion  and  as  will  base  returns  on  the  last  completed  fiscal 
year. 

Winnipeg  Electrolysis  Report. 

Electrical  interests  in  the  Canadian  Northwest  are  consider¬ 
ably  interested  in  the  report  Prof.  L.  A.  Herdt,  of  McGill 
University,  Montreal,  has  submitted  on  the  electrolysis  con¬ 
ditions  in  Winnipeg,  Man.  The  report,  on  the  whole,  favors 
the  railway  company,  as  the  streets  named  by  him,  where  con¬ 
ditions  are  satisfying,  comprise  about  one-half  the  company’s 
trackage  and  cover  all  the  extensions  and  betterments  made  in 
the  past  12  months.  The  recommendations  made  have  already 
been  accepted  and  work  on  the  construction  of  the  power  sub¬ 
stations  suggested  has  actually  commenced.  The  agitation  in 
Winnipeg  on  the  subject  of  electrolysis  resulted  from  a  charge 
by  the  City  Electrician  that  a  fire  had  been  caused  in  one  of  the 
principal  blocks  on  Main  Street  by  stray  currents  from  the 
electric  railway.  While  electrical  experts  ridiculed  the  idea 
the  City  Council  instituted  the  investigation  conducted  by  Pro¬ 
fessor  Herdt  and  his  report  effectually  disposes  of  the  above 
charge. 

Professor  Herdt  makes  the  following  recommendations 
among  others ; 

“The  cure  for  the  electrolysis  trouble  should  come  from  the 
electric  railway  company,  as  the  city  cannot  do  anything  to 
protect  its  piping  system  from  stray  currents. 

“Remedial  means  are  mainly  those  which  I  have  already 
stated  in  my  preliminary  report,  dated  April  i,  and  addressed 
to  your  secretary,  namely: 

“i — Installation  of  substations  at  different  points  of  the  sys¬ 
tem — this  with  a  view  of  diminishing  the  amount  of  current  to 
be  returned  through  the  rails  in  the  center  of  the  city. 

“2 — Proper  rebonding  of  all  tracks  that  show  defect. 

“3 — Special  bonding  and  cross  bonding  work  at  intersections. 
“4 — A  system  of  inspection  of  track  returns  by  the  railway 
company. 

“A  substation  system  of  power  distribution  will  do  away  with 
the  electrolytic  trouble.  At  present  the  whole  current  for  the 


railway  service  being  fed  from  one  station  gives  rise  to  a 
concentration  of  current  in  the  tracks  situated  in  the  heart  of 
the  city. 

“The  current  density  in  the  rail  returns  must  be  kept  low. 
The  soil  in  Winnipeg  shows  a  very  low  resistance,  and  only  a 
very  small  difference  of  potential  in  rail  returns  can  be  allowed. 
This  must  be  assisted  by  a  rebonding  of  the  tracks  which  show 
defects — that  is,  which  indicate  excessive  drop.  All  bonds 
showing  a  reading  of  more  than  4.5 — that  is,  whose  resistance 
is  greater  than  4.5  ft.  of  rail,  should  receive  attention  and  be 
made  good.  Track  intersections  should  also  receive  careful 
attention.  Ground  plates  at  sides  of  bridges  to  carry  return 
currents  from  one  side  of  river  bank  to  the  other  must  be  done 
away  with  and  insulated  feeders  placed  instead.” 

In  conclusion  Professor  Herdt  says  the  railway  company 
should  maintain  its  plant  in  a  high  state  of  efficiency  through 
a  rigid  inspection  of  the  track  returns,  and  this  should  be  en¬ 
forced.  The  track  returns  should  be  under  test  at  all  times, 
in  order  to  remedy  at  once  any  faulty  bonds  as  they  appear. 
Accurate  records  of  the  drop  of  potential  at  different  points 
of  the  railway  system  should  be  kept  by  the  railway  company 
and  be  open  to  inspection  of  the  city  electrician. 

Sclf-Soldcring  Thermal  Cut-Out  Litigation. 

The  Court  of  Appeals  of  the  District  of  Columbia  has  ren¬ 
dered  a  decision  in  an  interference  case  involving  the  priority 
of  invention  of  self-soldering  thermal  cut-outs  automatically 
operated  by  heat  produced  by  an  abnormal  current  in  the  cir¬ 
cuit  containing  the  cut-out,  the  device  being  generally  known 
as  a  self-soldering  heat-coil  protector.  Originally  there  were 
eight  different  interference  suits,  which  finally  were  reduced  to 
one  on  appeal,  in  wfiich  the  inventors  claiming  priority  were 
Rolfe,  Kaisling  and  Deeper.  The  decision  of  the  court  was  in 
favor  of  Deeper,  on  the  following  grounds :  First,  that  the  mere 
construction,  without  test,  of  an  electrical  circuit  protector  com¬ 
prising  means  operable  upon  an  excessive  current  for  protect¬ 
ing  the  circuit,  and  having  provisions  whereby  it  is  auto¬ 
matically  reset  and  resoldered  in  reset  condition,  constitutes  a 
reduction  to  practice  in  view  of  the  condition  of  the  prior  art. 
Second,  in  the  absence  of  evidence  showing  actual  abandon¬ 
ment  of  an  invention,  the  mere  failure  to  file  an  application  for 
a  patent  for  about  four  years  is  not  an  estoppel  by  concealment 
within  the  meaning  of  the  law.  Third,  where  the  party  to  an 
interference  (Deeper)  testifies  that  he  described  to  the  oppos¬ 
ing  party  certain  experiments  which  he  had  made  involving 
the  invention  at  issue,  and  it  appears  that  such  party  at  the  time 
of  such  disclosure  was  highly  skilled  in  the  art,  and  that  prior 
thereto  he  was  not  in  possession  of  the  invention,  the  failure 
of  such  party  (Rolfe)  to  testify  in  his  own  behalf  justifies  the 
conclusion  that  the  testimony  is  true. 

Electrical  Decorations  at  the  Champlain 
Celebration. 

A  notable  feature  of  the  recent  celebration  of  the  Tercen¬ 
tenary  of  the  Dake  Champlain  region  was  the  extensive  use  of 
decorative  electric  lighting  in  connection  with  the  displays  of 
flags  and  bunting  which  turned  many  of  the  towns  into  holiday 
centers.  Both  incandescents  and  flaming  arcs  were  employed 
in  a  variety  of  applications,  ranging  from  street  illumination  to 
the  lighting  of  watercourses  and  grand  stands,  from  which 
parades  and  races  were  reviewed.  One  of  the  most  typical  dis¬ 
plays  was  at  Plattsburg,  where,  in  honor  of  the  Tercentenary 
and  the  visit  of  President  Taft,  Ambassadors  Bryce  and  Jusse- 
rand.  Senator  Root,  Governors  Hughes,  Prouty  and  other  dis¬ 
tinguished  visitors,  the  streets  were  festooned  with  double  rows 
of  i6-cp  incandescents  run  in  multiple  circuits,  with  the  units 
3  ft.  apart.  Special  grouping  of  lights  was  introduced  to  focus 
attention  upon  flags  and  bunting  at  prominent  points,  and  the 
railroad  station  and  steamship  wharf  were  provided  with  deco¬ 
rations  particularly  pleasing  under  electric  illumination. 
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Committees  of  the  Underwriters’  National 
Electric  Association. 

The  secretary  of  the  Underwriters’  National  Electric  Asso¬ 
ciation  announces  the  appointment  of  the  various  sub-commit¬ 
tees  usually  constituted  at  this  time  by  the  electrical  committee 
of  that  association.  The  name  of  the  committee,  its  chairman 
and  his  address  follow :  Committee  on  Signs  and  Outline 
Lighting,  Mr.  Dana  Pierce,  382  Ohio  Street,  Chicago,  Ill. ; 
Committee  on  Rule  64,  Signaling  System,  Mr.  F.  E.  Cabot,  55 
Kilby  Street,  Boston,  Mass.;  Committee  on  Rule  2-a,  Mr.  C.  E. 
Bruen,  135  William  Street,  New  York;  Committee  on  Switches 
and  Cut-outs,  Mr.  H.  O.  Lacount,  31  Milk  Street,  Boston, 
Mass.;  Committee  on  Variable-Speed  Motors,  Mr.  H.  O.  La- 
count,  31  Milk  Street,  Boston,  Mass. ;  Committee  on  Approval 
of  Laboratory  Reports,  Mr.  G.  E.  Bruen,  135  William  Street, 
New  York;  Committee  on  Fixtures  and  Fixture  Wiring,  Mr. 
Dana  Pierce,  382  Ohio  Street,  Chicago,  Ill. ;  Committee  on 
Auto-Starters,  Mr.  C.  H.  Hill,  316  Walnut  Street,  Philadel¬ 
phia;  Committee  on  Recodification  of  Code,  Mr.  C.  M.  God¬ 
dard,  141  Milk  Street,  Boston,  Mass.;  Committee  on  Cut-out 
Cabinets,  Mr.  A.  R.  Small,  382  Ohio  Street,  Chicago,  Ill. ; 
Committee  on  Rule  13-a,  Mr.  C.  M.  Goddard,  141  Milk  Street. 
Boston,  Mass. ;  Committee  on  Rheostats,  Mr.  G.  E.  Bruen,  135 
William  Street,  New  York;  Committee  on  Induction  Motors 
and  Wiring,  Mr.  G.  S.  Lawler,  31  Milk  Street,  Boston,  Mass. ; 
Committee  on  Circuit-Breakers,  Mr.  A.  M.  Schoen,  339  Equit¬ 
able  Building,  Atlanta,  Ga. ;  Committee  on  Theater  Wiring, 
Mr.  J.  E.  Cole,  ii  Wareham  Street,  Boston,  Mass.;  Committee 
on  Block  Distribution,  Mr.  W.  Devereux,  131  South  Fourth 
Street,  Philadelphia;  Committee  on  Theft  of  Electricity,  Mr. 
J.  C.  Forsythe,  34  Nassau  Street,  New  York;  Committee  on 
Wireless  Telegraphy,  Mr.  F.  E.  Cabot,  55  Kilby  Street,  Bos¬ 
ton,  Mass. ;  Committee  on  Rule  41-45,  Mr.  Dana  Pierce,  382 
Ohio  Street,  Chicago,  Ill.;  Committee  on  Rule  i-d,  Mr.  W.  S. 
Boyd,  125  Monroe  Street,  Chicago,  Ill.;  Committee  on  Junc¬ 
tion  Boxes,  Mr.  F.  E.  Cabot,  55  Kilby  Street,  Boston,  Mass. ; 
Committee  on  Street  Railway  Property,  Mr.  R.  Sweetland,  141 
Milk  Street,  Boston,  Mass. 


Extensions  to  the  Portland  (Ore.)  System. 

The  Portland  (Ore.)  Railway,  Light  &  Power  Company  is 
planning  and  making  extensive  additions  to  its  already  large 
hydro-electric  system.  A  6ooo-kw  steam  relay  plant  that  will 
use  sawdust  as  fuel  is  being  planned  for  Portland.  The  saw¬ 
dust,  which  costs  about  45  cents  per  1000  cu.  ft.  at  the  mills, 
will  evaporate  about  5000  lb.  of  water  per  1000  cu.  ft.  burned. 


PHOTOGRAPH  OF  MODEL  OF  PROPOSED  PLANT  ON  CLACKAMAS  RIVER. 
NEAR  CAZADERO. 


On  this  basis,  the  sawdust  fuel  is  much  cheaperj  thfin  coal  and 
equally  as  satisfactory  as  oil^^which  the  compfny  use^  in  its 
Front  Street  steam  station  in  conjunction  with  sawdust.’ 

The  company  recently  placed  in  service  a  rotary-converter 
substation,  known  as  Substation  E.  At  Substation  A  the 
building  is  being  entirely  remodeled  so  as  to  be  transformed 
from  a  two-story  brick  structure  into  a  nine-story  reinforced 
concrete  building,  five  floors  of  which  will  be  used  as  offices 
for  the  company.  For  the  present  frequency-changer  sets  in 


Substation  A  there  will  be  substituted  motor-generator  sets 
for  delivering  the  energy  to  an  Eklison  three-wire,  under¬ 
ground  conduit  system,  which  will  replace  the  present  over¬ 
head  60-cycle  system  in  the  business  district  of  Portland.  A 
storage  battery  will  be  installed  in  connection  with  the  Edison 
system.  The  generators  of  the  frequency-changers,  which  are 
2300-volt,  60-cycle,  three-phase  machines,  will  be  transferred 
to  the  Cazadero  generating  station,  where  three  of  them  will  be 
mounted  on  a  common  shaft  and  driven  as  a  single  generator  by 
a  5000-hp  water  turbine  which  is  now  being  installed. 

About  two  miles  above  the  present  plant  at  Cazadero,  on  the 
Clackamas  River,  33  miles  from  Portland,  the  company  is 
planning  to  erect  a  hydro-electric  generating  station  to  contain 
six  3300-kw,  60-cycle,  three-phase  alternators.  The  consulting 
engineers  for  this  plant  are  Sellers  &  Rippey,  of  Philadelphia. 
The  older  equipment  of  the  company  was  described  in  these 
columns  April  11,  18  and  25,  1908. 

Massachusetts  Commission  Allows  Connecti¬ 
cut  River  Transmission  Company  to 
Sell  Power  in  Fitchburg. 

The  Massachusetts  Gas  and  Electric  Light  Commission  has 
issued  a  decision  allowing  the  Connecticut  River  Transmission 
Company  to  sell  electric  power  to  large  consumers  in  the  city 
of  Fitchburg,  thereby  concluding  the  matter  of  the  appeal  of 
the  Fitchburg  Gas  &  Electric  Light  Company,  which  has  been 
before  the  board  for  many  months,  and  the  various  stages  of 
which  have  been  reported  in  these  columns.  This  case  has  at¬ 
tracted  wide  attention  in  central  station  and  power  circles, 
since  it  is  the  first  of  its  character  to  occur  in  Massachusetts, 
and  the  issues  involved  the  recognition  by  the  board  of  the 
rights  of  an  established  company  doing  business  in  a  com¬ 
munity  thoroughly  satisfied  with  the  quality  of  its  service,  as 
well  as  the  economic  benefits  resulting  from  the  introduction  of 
cheap  hydro-electric  power  into  an  industrial  section  of  the 
State.  In  brief,  the  case  is  that  of  the  appeal  of  the  Fitchburg 
company  from  franchise  rights  granted  to  the  Transmission 
Company  about  a  year  ago,  on  the  ground  that  it  should  not 
undertake  to  supply  power  to  the  smaller  consumers. 

The  Connecticut  River  Transmission  Company  is  controlled 
by  the  same  interests  which  own  the  Connecticut  River  Power 
Company,  which  has  built  a  dam  and  power  house  on  the  Con¬ 
necticut  River  at  Vernon,  Vt.,  a  few  miles  north  of  the  Massa¬ 
chusetts  State  line.  'Fhe  enterprise  plans  to  do  a  general  power 
business  on  a  large  scale  in  the  district  centering  about  northern 
Worcester  County,  and  the  generating  plant  at  the  dam  is  now 
practically  ready  for  operation.  The  appeal  presented  to  the 
commission  an  entirely  new  question  as  to  whether  the  public 
interest  may  require  the  admission  of 'a  second  company  for  the 
supply  of  electric  power  only  into  the  territory  in  consideration. 
In  dealing  with  the  case  the  board  states  its  recognition  of  the 
broad  principles  involved,  and  after  discussing  the  bearing  of 
recent  legislation  upon  the  situation,  particularly  with  reference 
to  the  encouragement  of  cheap  power  available  to  manufac¬ 
turers  under  specified  restrictions,  reviews  the  growth  of  the 
power  business  of  the  Fitchburg  Gas  &  Electric  Light  Company, 
which  has  developed  most  rapidly  during  the  past  six  years.  In 
the  year  ending  June  30,  1908,  the  Fitchburg  company’s  income 
from  the  sale  of  power  equaled  that  from  electric  lighting  and 
was  more  than  36  per  cent  of  its  entire  earnings.  The  average 
power  load  for  that  year  was  nearly  one-half  of  its  maximum 
station  load.  No  complaint  was  made  at  the  hearings  of  the 
quality  of  service.  Of  its  62  power  customers,  with  a  total  con¬ 
nected  load  of  nearly  2000  hp,  two  are  using  over  100  hp  and 
one  over  300  hp. 

The  board  considers  that  there  are  important  differences  be¬ 
tween  the  two  companies,  stating  in  part  that  “The  public  char¬ 
acter  of  the  Fitchburg  company’s  business  is  unquestioned.  It 
cannot  select  its  own  customers  or  fix  permanently  its  own 
prices.  The  public  character  of  the  Transmission  Company  is 
not  so  clearly  established.  It  has  sought  locations  for  its  lines 
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primarily  to  reach  only  a  certain  class  of  power  customers,  and 
its  willingness  to  serve  others  is  merely  incidental  to  accom¬ 
plishing  this  primary  purpose.  No  express  power  is  vested  in 
this  board  or  in  any  other  public  authority  to  fix  rates  for  its 
service  or  to  compel  it  to  supply  persons  desiring  its  service. 
If  it  were  to  attempt  to  supply  throughout  the  city  all  who 
might  desire,  the  added  investment  necessary  to  construct  its 
lines  and  the  cost  of  their  maintenance  would  probably  ma¬ 
terially  increase  the  price  which  it  would  be  necessary  to 
charge  for  power.  Such  a  duplication  of  electric  lines  in  the 
public  streets  of  a  thickly  settled  community  would  be  a  serious 
inconvenience  and  a  burden  not  to  be  tolerated  without  some 
distinct  assurance  of  a  definite  and  permanent  advantage  to  the 
public  generally.  All  previous  experience  demonstrates  the 
futility  of  any  attempt  to  secure  such  advantage  in  that  way 
Such  a  course  has  ordinarily  led  to  unnecessary  waste  of  capital 
and  ultimately  imposed  needless  burdens  upon  the  community. 
Every  effort  should  be  made  to  secure  the  supply  of  power  at 
the  lowest  possible  rates  without  the  evils  incident  to  unre¬ 
stricted  competition  and  the  inconvenience  and  dangers  inci¬ 
dent  to  the  extensive  multiplication  of  electric  lines  in  the  public 
streets. 

“It  is  obvious  that  electric  power  cannot  be  sold  to  power 
users  at  a  price  much,  if  any,  in  excess  of  what  it  would  cost 
them  to  produce  their  own  power.  Electric  light  companies, 
intended  primarily  for  the  supply  of  light,  have  generally  been 
able,  without  substantially  increasing  their  investment,  to  in¬ 
crease  their  output  and  make  their  business  more  profitable  by 
the  supply  of  electric  power.  To  do  this,  however,  companies 
have  been  compelled  to  make  the  prices  for  this  service  low 
enough  to  be  attractive  to  power  users,  yielding  usually  consid¬ 
erably  less  per  unit  than  the  average  price  required  to  make  its 
business  profitable.  To  what  extent  it  may  be  advisable  for 
such  companies  to  make  the  necessary  investment  expressly  for 
the  supply  of  large  users  of  power  is  a  question  not  yet  solved 
by  experience  and  dependent  probably  for  a  correct  answer 
very  largely  upon  local  conditions.  With  companies  organized 
exclusively  for  the  supply  of  electric  power,  like  the  trans¬ 
mission  company  in  this  case,  the  conditions  are  distinctly 
different.  Its  investment  for  the  development  of  water-power 
makes  available  a  large  amount  of  fluctuating  ‘primary’  and 
‘secondary’  power,  for  all  of  which  it  needs  a  stable  and  con¬ 
tinuous  market  to  make  its  business  profitable.  It  will  be 
greatly  aided  by  the  ability  to  select  as  many  large  customers 
as  possible,  so  as  to  reduce  to  a  minimum  all  charges  for  dis¬ 
tribution  investment  and  operation.  If  the  transmission  com¬ 
pany  must,  in  addition  to  developing  its  water-power  and  build¬ 
ing  its  lines,  construct  and  maintain  distribution  systems  in 
every  community  which  its  lines  reach  so  as  to  enable  it  tc 
supply  all  persons  who  may  desire  to  use  power,  it  either  must 
make  a  price,  presumably  too  high  to  attract  large  users  of 
power  or  its  prices  to  small  users  will  not  be  appreciably  less 
than  the  prices  at  which  the  Fitchburg  company  can  afford  to 
sell  its  power.” 

The  board  concludes  that  “under  present  conditions  the  two 
companies  interested  in  the  decision  are  not  natural  competi¬ 
tors  for  every  class  of  power  business  in  Fitchburg;  that  it  is 
doubtful  if  the  Fitchburg  company  is  in  a  position  to  undertake 
profitably  to  supply  large  power  users,  and  that  it  is  equally 
doubtful  whether  the  transmission  company  can  undertake  to 
supply  both  small  and  large  users  of  power.  As  the  hearings 
progressed  a  recognition  of  these  important  facts  by  the  trans¬ 
mission  company  was  developed.  With  its  investment  for  dis¬ 
tribution  already  made  and  ample  for  the  purpose,  and  with 
only  a  minimum  of  its  distribution  costs  necessarily  incident 
to  the  power  supply,  the  Fitchburg  company  has  every  facility 
for  distributing  power  at  a  minimum  cost.  For  this  reason, 
and  in  the  interests  of  the  small  user,  the  transmission  com¬ 
pany  should  be  willing  to  sell  to  the  Fitchburg  company,  which 
in  turn  should  be  willing  to  buy,  all  the  power  which  the  former 
may  have  available  for  the  purpose,  and  be  willing  to  sell  at  a 
less  price  than  the  latter  company  can  make  it  In  the  opinion 
of  the  board,  both  companies,  serving  respectively  the  large  and 


small  users  of  power  under  conditions  stimulating  to  each,  but 
not  disastrous,  and  operating  independently  in  other  respects 
may  reasonably  be  required,  upon  terms  and  conditions  ad¬ 
vantageous  to  the  public,  to  avoid  the  disadvantages  necessarily 
incident  to  duplicate  systems  of  transmission  and  to  combine 
their  wires  into  a  single  line  for  the  purpose  of  the  distribution 
and  sale  of  current.  Details  of  the  arrangements  necessary 
to  carry  out  these  suggestions  may  be  made  the  subject  of  a 
contract  between  the  companies,  each  reserving  to  itself  those 
things  which  it  can  most  efficiently  perform.” 

The  board  states  that  no  hard  and  fast  line  can  be  drawn 
for  the  separation  of  large  and  small  users  of  power,  and  ex¬ 
perience  alone  will  indicate  the  proper  limits  and  conditions 
under  which  the  supply  shall  be  made,  in  the  public  interest. 
In  the  charter  granted  by  the  Legislature  of  1908  to  the  French 
King  Rapids  Power  Company,  affiliated  with  the  Connecticut 
River  Transmission  interests,  a  limit  of  300  hp  in  connected 
machinery  and  an  annual  consumption  of  at  least  4So,ooo-hp 
hours  per  year  were  imposed  as  the  requirements  of  a  per¬ 
missible  supply  of  power  to  users  in  general.  The  French  King 
Rapids  Company  has  not  yet  been  organized,  but  the  board 
accepts  these  limits  as  pertinent  to  the  case  in  hand,  and  rules 
that  the  Connecticut  River  Transmission  Company  may  supply 
electricity  to  the  Fitchburg  Gas  &  Electric  Light  Company, 
electric  railroads  and  railways,  but  that  it  shall  not,  directly 
or  indirectly,  supply  electricity  to  any  other  customer  whose 
motors  and  apparatus  connected  for  service  shall  be  of  an 
aggregate  rated  capacity  of  less  than  300  electrical  hp,  and 
whose  annual  consumption  shall  be  less  than  450,000  hp-hours 
Customers  are  not  to  resell  their  power  derived  from  the  trans¬ 
mission  company.  A  number  of  incidental  restrictions  are  in¬ 
cluded  in  the  permission  granted;  but  the  decision  in  the  main 
establishes  a  dividing  line  between  the  large  and  the  small 
power  fields,  and  at  the  same  time  leaves  the  way  open  for  the 
further  logical  development  of  each  company  along  the  lines 
in  which  it  is  most  fitted  to  operate  successfully,  giving  the 
public  the  advantages  of  cheap  power  in  so  far  as  is  consistent 
with  the  cost  of  supplying  it. 

Some  Recent  Decisions  of  the  Supreme 
Court  of  Canada  in  Favor  of  Public 
Service  Corporations. 

The  following  notes  of  certain  recent  decisions  of  the  Cana¬ 
dian  Supreme  Court  in  favor  of  public  service  corporations 
have  been  prepared  in  the  belief  that  they  may  be  suggestive  to 
central-station,  railw-ay  and  power  companies  concerned  with 
similar  matters  before  State  commissioners  or  judicial  tribunals 
elsewhere.  Care  has  been  taken  to  present  the  points  as  briefly 
as  possible,  leaving  full  details  to  managers  and  counsel  who 
desire  to  consult  the  original  reports.  No  attempt  has  been 
made  to  review  all  the  public  service  cases  of  recent  interest, 
space  permitting  reference  to  certain  representative  cases  only. 

Case  of  Montreal  Light,  Heat  &  Power  Company  vs.  Law¬ 
rence,  appeal  by  the  company  from  the  adverse  judgment  of  the 
lower  courts.  C.  S.  C.  Reports,  Vol.  39,  p.  327.— The  husband 
of  the  plaintiff  obtained  a  supply  of  energy  for  the  electric  light¬ 
ing  of  his  residence  only,  and  signed  a  contract  with  the  com¬ 
pany  whereby  he  agreed  to  use  the  supply  for  that  purpose 
only,  to  make  no  new  connections  without  permission  and  to 
provide  and  maintain  the  house  wiring  and  appliances  “in 
efficient  condition,  with  proper  protective  devices,  the  whole 
according  to  Fire  Underwriters’  requirements.”  He  surrep¬ 
titiously  connected  wires  with  the  house  wiring  and  carried  the 
current  into  an  adjacent  building  for  the  purpose  of  lighting 
other  premises  by  means  of  a  portable  electric  lamp.  On  one 
occasion,  while  attempting  to  use  this  portable  lamp,  he  sus¬ 
tained  an  electric  shock  which  caused  his  death.  In  an  action 
by  his  widow  to  recover  damages  from  the  company  for  negli¬ 
gently  allowing  dangerous  currents  of  electricity  to  escape  from 
a  defective  transformer  through  which  the  current  was  passed 
into  the  dwelling,  it  was  held  that,  reversing  the  judgment  ap- 
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pealed  from,  there  was  no  duty  owing  by  the  company 
toward  the  deceased  in  respect  of  the  installation  so  made  by 
him  without  their  knowledge  and  in  breach  of  his  contract,  and 
that,  as  the  accident  occurred  through  contact  with  the  wiring 
which  he  had  so  connected  without  their  permission,  the  com¬ 
pany  could  not  be  held  liable  in  damages.  In  this  case  the 
opinions  of  the  individual  justices  emphasized  the  illegal  con¬ 
nection  of  the  wiring  through  which  the  victim  met  his  death. 
One  justice  stated  that  had  the  wires  been  properly  installed  it 
is  probable  that  the  accident  could  not  have  happened,  as  it  did 
not  occur  in  the  deceased’s  residence  and  15  other  places  sup¬ 
plied  by  the  same  transformer.  The  company  could  not  be 
bound  beyond  what  it  knew  it  was  doing  in  its  contract. 

Case  of  Davidson  vs.  Stuart,  C.  S.  C.  Reports,  Vol.  34. 
p.  215. — This  was  an  appeal  from  the  judgment  of  a  lower 
court  refusing  to  allow  damages  to  the  heirs  of  an  electrician 
who  was  killed  in  a  power  plant  which  he  was  remodeling  or 
putting  into  hrst-class  condition,  in  Selkirk,  Manitoba.  About 
three  months  after  he  had  been  placed  in  charge  of  the  plant 
he  was  killed  by  coming  in  contact  with  an  incandescent  lamp 
socket  in  the  power  house,  which  had  been  there  during  the 
whole  of  the  time  he  was  in  charge,  but,  at  the  time  of  the 
accident,  was  apparently  insufficiently  insulated.  The  court 
held  that  there  was  no  breach  of  duty  bn  the  part  of  the  com¬ 
pany  toward  the  ^deceased,  who  had  undertaken  to  remedy  the 
very  defects  which  caused  his  death,  and  who  was  therefore 
responsible  for  the  conditions.  The  lamp  was  hung  from  a 
wooden  grating  over  a  damp  pump  pit,  and  although  it  was 
not  of  the  most  approved  kind  for  use  in  damp  locations,  the 
electrician  had  allowed  it  to  remain  in  service.  An  ordinary 
lantern  had  been  provided  by  the  company  for  the  use  of  any 
person  having  to  examine  the  machinery  in  the  pit.  A  short 
time  after  the  accident  the  power-house  lights  went  out  grad¬ 
ually,  and  it  w'as  afterward  discovered  that  the  transformer 
had  burned  out.  A  careful  electrician  should  always  assume  a 
possible  failure  of  the  insulation. 

Case  of  Montreal  Street  Railway  Company,  appealing  from 
the  award  of  damages  by  a  lower  court  to  A.  Boudreau  and 
others  for  alleged  injuries  to  real  estate  and  residential  prop¬ 
erty  resulting  from  the  erection  and  operation  of  a  power  plant 
in  the  city  of  Montreal.  Can.  S.  C.  Rep.,  Vol.  36,  p.  329. — It 
was  held  by  a  majority  of  the  court  that  the  permanent  char¬ 
acter  of  the  damages  so  caused  could  not  be  assumed  from  the 
manner  in  which  the  plant  had  been  constructed,  and,  as  the 
nuisance  might  at  any  time  be  abated  by  the  improvement  of 
the  system  of  operation  or  the  discontinuance  of  the  negligent 
acts  complained  of,  prospective  damages  ought  not  to  be  al¬ 
lowed,  nor  could  the  assessment  in  a  lump  sum  of  damages — 
past,  present  and  future,  in  order  to  prevent  successive  litiga¬ 
tion — be  justified  upon  grounds  of  equity  or  of  public  interest. 
The  appeal  was  sustained. 

Case  of  O’Connor  vs.  Halifax  Tramway  Company,  Can. 
S.  C.  Rep.,  Vol.  37,  p.  523. — The  plaintiff  wished  to  proceed  to 
a  certain  part  of  Halifax,  and,  when  a  car  came  along  labeled 
as  going  in  the  required  direction,  boarded  a  trailer  attached 
to  it,  which,  however,  was  not  so  labeled.  There  was  an  un¬ 
usual  amount  of  travel  on  the  street  cars  that  day,  and  when 
the  car  containing  the  plaintiff  had  proceeded  a  certain  distance 
it  was  stopped  and  the  passengers  informed  that  it  would  not 
go  farther  in  that  direction.  The  plaintiff  insisted,  it  being  a 
stormy  day,  on  his  right  to  be  carried  to  his  destination  in  that 
car;  refused  a  transfer  and  hired  a  cab.  The  courts  below  held 
that  there  was  no  obligation  on  the  company’s  part  to  carry 
the  plaintiff  to  his  destination  on  that  particular  car,  and  that 
it  was  his  duty  to  inquire  where  the  car  was  going.  The  com¬ 
pany  was  sustained  by  the  dismissal  of  the  appeal. 

Case  of  Willet  vs.  Chambly  Manufacturing  Company,  C.  S.  C. 
Rep.,  Vol.  34,  p.  502. — Owing  to  the  condition  of  the  locality 
and  the  character  of  certain  improvements  made  for  the  pur¬ 
pose  of  increasing  the  water-power  development  at  Chambly 
Rapids,  in  the  Richelieu  River,  the  parties  entered  into  an 
agreement  respecting  the  construction  of  dams  and  other  works, 
whereby  the  plaintiff  could  recover  damages  for  flooding  caused 


by  the  construction  undertaken.  The  court  held  that  under  the 
agreement  Willet  could  recover  only  such  damages  as  he  might 
suffer  from  time  to  time  in  consequence  of  the  floods  at  certain 
seasons  being  aggravated  by  the  construction  in  the  stream. 
The  lower  courts  ordered  the  company  to  construct  a  protective 
dam  estimated  to  cost  $20,993 — a  large  and  difficult  piece  of 
work.  The  Supreme  Court  held  that  the  lower  court  erred  in 
ordering  this  construction,  since  the  company  was  entitled  to 
take  the  risks  on  payment  of  the  indemnity  as  provided  in  the 
contract. 

Case  of  Guardian  Fire  &  Life  Assurance  Company  vs.  Quebec 
Railway,  Light  &  Power  Company,  C.  S.  C.  Rep.,  Vol.  37, 
p.  676. — This  was  an  action  to  recover  the  amount  of  a  policy 
of  fire  insurance  paid  by  the  plaintiffs  upon  the  destruction  of 
the  premises  insured  by  fire  caused,  as  alleged,  through  the 
defective  condition  of  a  transformer  operating  at  2200  volts, 
whereby  a  dangerous  current  was  allowed  to  enter  the  build¬ 
ing.  The  evidence  failed  to  show  conclusively  that  the  trans¬ 
former  was  out  of  order  previous  to  the  occurrence  of  the  fire, 
and  at  the  same  time  it  appeared  that  the  wiring  of  the  build¬ 
ing  may  have  been  defective.  It  was  held  that  the  burden  of 
proof  was  upon  the  insurance  company,  and  that  it  could  not 
recover. 


Planning  the  Future  Chicago. 

What  may  prove  an  epoch  in  the  civic  advancement  of  the 
City  of  Chicago  was  the  recent  presentation  of  the  “Plan  of 
Chicago,’’  prepared  under  the  direction  of  the  Commercial  Qub 
of  that  city  during  the  Jast  three  years  by  Mr.  Daniel  H.  Burn¬ 
ham  and  Mr.  Edward  H.  Bennett,  architects,  and  edited  by 
Mr.  Charles  Moore,  corresponding  member  of  the  American 
Institute  of  Architects.  The  plan  proposed  is  most  elaborate, 
and  it  was  worked  out  by  a  committee  of  the  Commercial  Club, 
of  which  Mr.  Charles  D.  Norton,  now  assistant  secretary  and 
treasurer,  was  chairman.  It  proposes  something  akin  to  the 
transformation  of  the  City  of  Paris  under  Baron  Haussmann, 
only  more  far-reaching  and  comprehensive.  Inasmuch  as  no 
important  plan  of  city  beautification  can  be  worked  out  in 
these  days  without  a  great  extension  in  the  use  of  electricity, 
it  is  believed  that  'the  readers  of  these  pages  will  take  an  in¬ 
telligent  interest  in  the  contents  of  this  monumental  report,  a 
very  brief  summary  of  which  is  given  herewith. 

In  the  great  plan  proposed  there  are  six  main  items : 

1.  Improvement  of  the  Lake  Front. 

2.  Creation  of  a  system  of  highways  outside  the  city. 

3.  Improvement  of  railway  terminals  and  the  development 
of  a  complete  traction  system  for  both  freight  and  passenger 
service. 

4.  Acquisition  of  an  outer  park  system  and  of  parkway  cir¬ 
cuits. 

5.  Systematic  arrangement  of  streets  and  avenues  within  the 
city  in  order  to  facilitate  movement  to  and  from  the  business 
district. 

6.  Development  of  centers  of  intellectual  life  and  of  civic  • 
administration,  so  related  as  to  give  coherence  and  unity  to  the 
city. 

The  plan  is  set  forth  in  a  beautiful  volume  of  180  large 
pages,  finely  printed  and  freely  illustrated,  containing  many 
colored  pictures  reproduced  from  original  paintings  executed 
by  Mr.  Jules  Guerin  and  other  artists  for  the  Commercial  Qub 
There  are  eight  chapters,  an  appendix  and  an  index.  The  titles 
of  these  chapters  will  give  an  idea  of  the  character  of  the 
work:  “Origin  of  the  Plan  of  Chicago,’’  “City  Planning  in 
Ancient  and  Modern  Times,’’  “Chicago,  the  Metropolis  of  the 
Middle  West,’’  “Chicago  Park  System,’’  “Transportation,” 
“Streets  Within  the  City,”  “The  Heart  of  Chicago,”  “Plan  of 
Chicago.”  The  appendix  is  devoted  to  “Legal  Aspects  of  the 
Plan  of  Chicago.” 

It  is  pointed  out  that  practical  men  of  affairs  are  turning 
their  attention  to  working  out  means  whereby  the  city  may  be 
made  an  efficient  instrument  for  providing  all  its  people  with 
the  best  possible  conditions  of  living.  Chicago,  in  common  with 
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other  great  cities,  realizes  that  the  time  has  come  to  bring 
order  out  of  chaos  incident  to  rapid  growth,  and  especially 
to  the  influx  of  people  of  many  nationalities  without  common 
traditions  or  habits  of  life.  The  changes  proposed  cannot 
possibly  be  realized  immediately.  The  aim  has  been  to  antici¬ 
pate  the  needs  of  the  future  as  well  as  to  provide  for  the 
necessities  of  the  present;  in  short,  to  direct  the  development 
of  the  city  toward  an  end  that  must  seem  ideal,  but  is  practical. 
The  origin  of  the  plan  can  be  traced  directly  to  the  World’s 
Columbian  Exposition  of  1893,  which  gave  to  Chicago  its  great 
demonstration  of  the  value  of  order  and  beauty. 

The  work  is  planned  on  a  large  scale  and  for  the  future.  No 
estimate  is  ventured  of  the  population  of  the  city  50  years 
hence.  If  conditions  continue  as  in  the  past,  with  the  same 
rate  of  growth,  the  population  of  Chicago  may  be  13,250,000  in 
1952.  It  is  considered  that  the  area  of  a  partial  circle  around 
the  end  of  Lake  Michigan,  having  the  heart  of  Chicago  for  its 
center  and  a  radius  of  60  miles,  has  a  definite  relation  to  the 
city,  and  this  area  is  covered  by  the  plan,  with  radiating  and 
encircling  highways.  In  this  region  there  are  numerous  railway 
stations  and  electric  light  and  power  stations,  and  these  build¬ 
ings  are  spoken  of  as  semi-public  structures  which  should  be 
treated  in  such  a  manner  as  to  present  a  smiling  face  to  the 
public.  “A  well-arranged  grass  plot,  a  few  shrubs  and  a  little 
regular  attention,”  says  the  report,  “will  give  to  the  plainest 
building  a  setting  that,  like  a  soft  answer,  will  often  turn  away 
wrath  from  a  public  service  corporation.” 

On  the  suburban  aspect  of  the  problem  this  is  said:  “The 
electric  railroads,  with  their  frequent  cars  passing  one’s  very 
door,  have  done  a  vast  deal  to  bind  the  outlying  towns  to  the 
central  city.  More  than  this,  they  have  promoted  neighborli¬ 
ness  among  people  of  adjoining  towns,  and  have  broken  up  the 
isolation  of  farm  life.”  As  in  the  case  of  the  steam  lines,  the 
electric  railway  station  should  be  in  good  taste  architecturally, 
with  well-kept  lawn  and  shrubbery  and  a  sheltered,  commodious 
platform,  well  lighted  at  night.  These  accessories  go  a  long 
way  toward  mitigating  the  nerve  strain  which  every  business 
man  feels.  A  comprehensive  park  scheme  is  recommended  for 
the  metropolitan  area. 

In  the  chapter  on  “Transportation”  it  is  said  that  Chicago  has 
been  made  largely  by  the  railroads,  and  its  future  prosperity  is 
dependent  upon  them.  Twenty-two  trunk  lines  enter  Chicago 
and  the  problems  of  transportation  have  been  considered  en¬ 
tirely  from  the  viewpoint  of  the  paramount  interests  of  Chicago 
as  a  commercial  city.  The  time  has  come,  it  is  said,  to  develop 
one  common  system  for  the  handling  of  freight — a  traffic  clear¬ 
ing  house.  The  subject  is  perplexing  and  intensely  intricate. 
“The  fine  arts  of  traffic  management  should  be  studied  no  less 
than  the  fine  arts  of  parks  and  boulevards,  for  unless  Chicago 
keeps  ahead  of  her  rivals  in  commercial  matters  the  parks  will 
become  pastures  and  the  boulevards  will  be  deserted.”  To  meet 
the  situation  it  is  proposed  to  create  a  central  clearing  and 
warehousing  yard,  a  North  Harbor  at  the  mouth  of  the  Chicago 
River,  a  South  Harbor  at  the  mouth  of  the  Calumet  River  and 
freight  railways,  probably  underground,  interconnecting  the 
city  freight  houses,  the  central  yard  and  the  two  harbors.  These 
connecting  lines  should  be  operated  electrically. 

Much  attention  is  paid  to  the  transportation  problem.  One 
suggestion  is  this :  “At  the  present  time  much  of  the  nearby 
farm  stuff  for  housekeepers,  hotels  and  restaurants  is  brought 
into  the  city  on  wagons  which  load  late  in  the  afternoon  and 
travel  at  night,  reaching  the  general  market  at  South  Water 
Street  t>r  West  Market  at  dawn.  Much,  if  not  all,  of  this 
freightage  can  be  done  cheaper  to  the  truck  farmers  and  more 
satisfactorily  to  the  consumer  by  cars  run  at  night  on  the  trolley 
and  elevated  lines.” 

Coincident  with  the  handling  of  the  transportation  problem 
a  proposed  street  plan  is  worked  out,  based  on  a  system  of  cir¬ 
cuits  and  radials.  The  civic  center  of  the  city,  it  is  planned, 
shall  be  at  the  junction  of  Halsted  and  Congress  Streets.  Two 
railroad  terminals  are  proposed — one  on  Twelfth  Street  be¬ 
tween  State  Street  and  the  Chicago  River,  which  will  be 
straightened,  and  the  other  between  Canal  and  Clinton  Streets 


and  between  Lake  and  Twelfth  Streets.  Elevated  railways, 
surface  lines  and  subways  are  planned  to  be  a  part  of  the  grand 
system  proposed. 

The  report  says  that  the  noise  of  surface  and  elevated  rail¬ 
ways  “is  often  excruciating.”  This  evil  can  be  largely  miti¬ 
gated. 

Of  particular  interest  to  central-station  men  is  the  following 
paragraph :  “The  general  trend  of  improvement  is  in  the 
direction  of  central  plants  for  heating,  lighting  and  power; 
because  such  plants  are  found  to  do  the  work  more  eco¬ 
nomically  than  separate  stations.  The  individual  buildings 
would,  in  such  a  case,  cost  less  initially  by  leaving  out  much  of 
the  mechanical  work  now  installed,  and  also  there  would  be  a 
saving  by  greater  cleanliness  due  to  improved  atmospheric 
conditions.  It  stands  to  reason  that  the  abolition  of  a  large 
majority  of  the  smokestacks  in  the  downtown  district  would 
improve  the  air  we  breathe  and  relieve  us  of  much  of  the  cost 
of  cleaning  buildings,  inside  and  out,  and  of  protecting  goods.” 

Grant  Park,  on  the  Lake  Front,  is  to  be  developed  as  an 
intellectual  center  according  to  the  plan.  Here  is  the  present 
Art  Institute,  and  the  new  Field  Museum  and  Crerar  Library 
are  also  to  be  built  in  this  location.  The  plan  contemplates  the 
beautiful  and  dignified  development  of  this  park  with  an  outer 
harbor.  As  it  is  proposed  to  group  in  Grant  Park  the  buildings 
pertaining  to  art,  literature  and  science,  so  it  is  planned  tc 
create  on  the  axis  of  Congress  Street  a  composition  represent¬ 
ing  the  dignity  and  importance  of  the  city  from  the  adminis¬ 
trative  point  of  view.  Where  Congress  Street  intersects  Hal¬ 
sted  Street  a  civic  center  should  be  established.  The  buildings 
in  the  civic  center  will  fall  into  three  divisions  represented  by 
the  City  of  Chicago,  Cook  County  and  the  Federal  Government. 

So  elaborate  and  extensive  is  the  proposed  plan,  and  so  beau¬ 
tiful  is  it,  that  its  complete  realization  seems  almost  like  an 
unattainable  dream  at  the  present  time.  Very  likely  the  plan 
will  never  be  carried  out  in  its  entirety.  On  the  other  hand,  it 
is  more  than  probable  that  many  of  the  suggestions  will  be 
adopted.  The  example  of  Paris  is  cited.  That  beautiful  city 
had  half  a  million  people  when  the  municipality  adopted  a  plan 
something  like  the  present  one,  calling  for  the  expenditure  of 
$265,000,000.  No  estimate  is  made  of  the  cost  of  the  plan  of 
Chicago;  it  would  undoubtedly  run  into  hundreds  of  millions  of 
dollars. 

It  is  asserted  in  the  report  that  “Conditions  in  Chicago  are 
such  as  to  repel  outsiders  and  drive  away  those  who  are  free 
to  go.  The  cream  of  our  own  earnings  should  be  spent  here, 
while  the  city  should  become  a  magnet,  drawing  to  us  those  who 
wish  to  enjoy  life.”  Mayor  Busse  is  known  to  be  heartily  in 
favor  of  the  plan,  or,  at  least,  of  some  parts  of  it,  and  he  has 
recommended  that  the  City  Council  appoint  a  commission  to 
take  the  matter  under  serious  advisement. 

In  the  appendix  to  the  report  Mr.  Walter  L.  Fisher,  of  the 
Chicago  bar,  considers  the  legal  aspects  of  the  plan.  He  finds 
that  many  of  the  recommendations  could  be  carried  out  under 
existing  laws,  and  that  the  Legislature  has  ample  power  to  grant 
authority  necessary  to  carry  out  all  of  the  recommendations. 


New  York  Public  Service  Commission  News. 


During  the  past  week  the  Public  Service  Commission  has 
held  almost  daily  hearings  upon  the  proposed  plan  of  reorgan¬ 
izing  the  finances  of  the  Third  Avenue  Railroad  Company. 
The  receiver  of  the  road,  F.  W.  Whitridge,  explained  the  con¬ 
dition  of  the  property  and  gave  his  idea  as  to  its  earning 
capacity  when  properly  equipped.  He  advocated  the  reorgani¬ 
zation  plan  as  proposed  by  the  bondholders’  committee  and  ex¬ 
pressed  the  opinion  that  this  plan  gave  as  much  return  to  the 
present  security  holders  as  any  that  could  be  devised.  The 
majority  of  the  time  at  the  hearings,  however,  was  taken  up  by 
listening  to  the  objections  of  the  stockholders.  Under  the  pro¬ 
posed  plan  the  stockholders  must  pay  an  assessment  of  $25  per 
share  in  order  to  secure  any  representation  in  the  new  com¬ 
pany.  The  stockholders  protest  that  the  present  plan  gives  the 
bondholders  an  undue  advantage,  and  expressed  the  belief  that 
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a  better  plan  could  be  devised  which  would  result  in  a  very 
much  smaller  capitalization  for  the  reorganized  company.  The 
commission  has  not  yet  made  any  ruling,  but  it  is  anticipated 
that  it  will  not  approve  the  reorganization  plan  as  offered. 

A  formal  complaint  has  been  lodged  with  the  Public  Service 
Commis.sion  by  a  resident  of  South  Brooklyn,  protesting  against 
the  ruling  that  the  Brooklyn  &  Coney  Island  Railroad  Company 
be  permitted  to  charge  a  lo-cent  fare  on  Sundays  and  holidays 
and  5  cents  on  other  days.  In  the  meantime,  the  railroad  com¬ 
pany  has  declined  to  accept  the  ruling  of  the  commission,  and 
announces  its  intention  of  continuing  to  charge  a  lo-cent  fare 
all  the  time.  This  brings  the  matter  to  an  issue,  and  the  com¬ 
mission  will  at  once  make  a  formal  order  to  the  traction  com¬ 
pany  to  reduce  its  fare.  Failure  to  obey  this  order  will  result 
in  the  prosecution  of  the  company  in  court. 

In  order  to  meet  the  wishes  of  the  property  owners  on  Lex¬ 
ington  Avenue,  the  Public  Service  Commission  has  modified  its 
original  plan  for  a  four-track  subway  on  the  same  level  and 
has  adopted  a  plan  for  a  double-deck  structure.  The  engineers 
of  the  commission  reported  in  favor  of  this  construction  from 
Houston  Street  to  103d  Street  and  from  113th  Street  to  Harlem 
River. 

The  commission  sent  to  the  Board  of  Elstimate  and  Appor¬ 
tionment  last  week  a  letter  asking  that  a  special  committee  be 
named  to  consider  the  moving  platform  plan  offered  by  E.  P. 
Ripley,  president  of  the  Atchison,  Topeka  &  Santa  Fe  Railroad, 
and  Max  E.  Schmidt,  president  of  the  Continuous  Transit 
Securities  Company.  This  plan  provided  for  a  moving  plat¬ 
form  subway  to  run  from  Tenth  Street  to  Forty-Second  Street. 

.\t  a  hearing  before  Commissioner  Milo  R.  Maltbie,  in  a  con¬ 
tinuation  of  the  investigation  into  the  franchises  of  the  electric 
light  and  power  companies  on  June  29,  these  witnesses  were 
beard  in  explanation  of  the  claims  of  their  various  companies : 
H.  J.  Hemmens,  for  the  United  Electric  Light  &  Power  Com¬ 
pany  ;  Adrian  H.  Larkin,  for  the  Richmond  Light  &  Railroad 
Company ;  Eugene  D.  Hawkins,  for  the  Queensboro  Gas  & 
Electric  Company,  and  W.  W.  Freeman,  for  the  Edison  Electric 
Illuminating  Company  of  Brooklyn.  The  franchise  maps  which 
had  been  prepared  by  Delos  F.  Wilcox,  chief  of  the  franchise 
bureau  of  the  commission,  were  compared  and  corrected  ac¬ 
cording  to  the  records  of  the  electric  companies.  The  various 
steps  by  which  these  companies  secured  their  franchises  and 
rights,  the  various  mergings  and  combinations  and  the  various 
contracts  with  highway  commissioner  and  village  trustees  were 
all  gone  over  and  explained.  It  is  the  purpose  of  the  commis¬ 
sion  to  have  an  absolutely  perfect  and  accurate  record  of  all 
the  franchises  and  rights  owned  by  the  electric  companies  of 
this  district. 

In  the  case  of  the  Public  Service  Telephone  Company  before 
Supreme  Court  Justice  Erlanger  an  argument  was  heard  last 
week  for  a  peremptory  writ  of  mandamus  to  compel  the  Empire 
City  Subway  Company  to  accord  in  its  subway  conduits  space 
for  the  placing  of  the  electrical  conductors  of  the  Telephone 
Company,  extending  from  the  proposed  station  and  exchange 
at  46  Wall  Street  along  Wall,  William,  Broad  and  New  Streets 
The  city  has  asked  permission  to  intervene  in  the  suit  in  oppo¬ 
sition  to  the  issuance  of  the  mandamus.  The  assistant  corpora¬ 
tion  counsel  says  that  the  matter  is  one  of  vital  importance  to 
the  city,  as  the  Public  Service  Telephone  Company  claims  to 
have  a  lease  of  a  franchise  for  999  years,  whereas  a  recent  act 
passed  limits  the  existence  of  a  city  franchise  to  25  years,  and 
he  said  that  unless  the  city  was  permitted  to  intervene  serious 
injury  might  occur  to  the  municipality.  The  counsel  for  the 
subway  company  says  that  the  Public  Service  Telephone  Com¬ 
pany  was  only  incorporated  two  months  ago,  and  that  its 
amendatory  certificate  was  not  filed  until  June  24.  He  claimed 
that  as  the  company  did  not  as  yet*  have  an  instrument  or  an 
office  staff  there  was  no  hurry  about  securing  space  in  the  con¬ 
duits.  The  Public  Service  Telephone  Company  professes  to 
own  its  franchise  by  the  purchase  of  a  lease  from  the  Long 
Acre  Light  &  Power  Company.  It  is  claimed  by  the  attorneys 
for  the  city  that  the  Long  Acre  Company,  under  the  present  law 
had  no  right  to  transfer  its  franchise  without  the  sanction  of 


the  Public  Service  Commission.  The  Long  Acre  Company, 
which  is  controlled  by  John  C.  Sheehan  and  others,  has  a  few 
electric  light  wires  running  through  the  theatrical  district,  and 
some  months  ago  it  applied  to  the  Public  Service  Commission 
for  permission  to  issue  $10,000,000  of  preferred  stock  and 
$50,000,000  of  bonds  to  establish  its  lighting  system.  This  ap¬ 
plication  was  denied,  and  after  a  rehearing  the  matter  was 
carried  into  the  courts. 


Wisconsin  Rate  Commission  News. 


The  Mazomanie  and  Black  Earth  Telephone  companies  have 
applied  to  the  commission  to  have  the  order  for  a  metallic  cir¬ 
cuit  between  the  two  cities  modified,  and  be  permitted  to  install 
a  grounded  circuit  instead.  This  has  been  objected  to  by  the 
former  petitioners,  and  the  case  will  be  heard  this  week. 

A  program  for  the  improvement  of  transportation  in  the  city 
of  Milwaukee,  designed  to  relieve  the  present  congestion  and 
looking  toward  permanent  future  convenience  and  facility  in 
passenger  traffic,  has  been  outlined  by  the  engineering  depart¬ 
ment  of  the  Railroa'd  Commission  under  the  direction  of 
Professor  Pence  and  Mr.  Harris.  The  program  suggests 
means  for  improvement  of  the  service,  both  by  act  of  the  com¬ 
pany  and  by  co-operative  steps  on  the  part  of  the  company  and 
public  in  general,  involving  changes  in  routing,  additional  cars, 
building  new  lines,  various  adjustments  of  incidents  of  opera¬ 
tion,  etc.  This  matter  has  been  incorporated  in  a  report  which 
has  been  submitted  to  the  commission  by  the  commission’s 
engineer  and  is  the  result  of  one  of  the  most  exhaustive  studies 
of  street-railway  operatioh  that  has  thus  far  been  conducted  in 
this  country. 

This  investigation  grew  indirectly  out  of  the  complaint  of 
the  city  of  Milwaukee  against  the  Milwaukee  Electric  Railway 
&  Light  Company  relative  to  service  and  rates.  In  the  formal 
hearings  before  the  commission  conflicting  evidence  upon  cer¬ 
tain  matters  of  a  very  technical  nature  rendered  it  practically 
impossible  for  the  commission  to  reach  an  intelligent  decision, 
hence  the  necessity  for  the  independent  field  observations, 
which  resulted  in  the  above-mentioned  report.  These  obser¬ 
vations  were  conducted  with  the  utmost  secrecy  under  the  be¬ 
lief  that  an  open  investigation  might,  in  some  measure,  affect 
the  normal  operating  conditions.  They  were  carried  out  by  a 
party  of  five  men  and  covered  a  period  of  approximately  six 
months.  As  a  result,  a  number  of  distinct  contributions  to 
knowledge  concerniog  street-railway  operation  have  been  made 
and  the  report  will  undoubtedly  attract  wide  attention  among 
street-railway  operating  officials  when  published,  as  it  prob¬ 
ably  will  be  in  detail.  The  report  itself  comprises  350  pages, 
including  some  300  maps,  charts  and  tabulated  data. 

Two  matters  of  technical  importance,  which  have  not  here¬ 
tofore  been  treated  in  such  investigations,  are  those  covering 
the  determination  of  “comfortable  load”  and  the  promptness 
or  alacrity  of  passengers  in  boarding  cars.  The  latter  matter 
was  of  such  importance  that  corresponding  observations  were 
made  in  a  number  of  other  cities,  including  Minneapolis,  St. 
Paul,  Duluth,  St.  Louis  and  Indianapolis. 

With  reference  to  the  determination  of  “comfortable  load,” 
elaborate  compilations  covering  observations  of  some  9000 
cars  at  all  hours  of  the  day  and  at  all  important  points  of  the 
traction  system  brought  the  engineers  to  the  conclusion  that 
the  presence  of  “standing  passengers”  did  not  necessarily  indi¬ 
cate  overloading  or  an  insufficient  number  of  cars.  It  was 
demonstrated  that  a  considerable  number  of  passengers  volun¬ 
tarily  stood  up  even  when  empty  seats  were  available.  Some 
interesting  statistics  on  this  point  are  given.  The  seating 
capacity  of  the  ordinary  car  was  42  passengers.  The  results 
show  that  when  the  car  contained  from  5  to  14  passengers,  2 
preferred  to  stand ;  30  to  40  passengers,  6  stood ;  35  to  39 
passengers,  7  stood,  and  from  40  to  42  passengers,  8  preferred 
to  stand.  Thus,  since  the  observations  very  clearly  showed 
that  eight  persons  preferred  to  stand  when  the  car  contained 
42  passengers — that  is,  when  every  one  could  have  had  a  seat — 
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the  comfortable  load  per  car  was  fixed  at  50  passengers,  and 
this  schedule  was  used  throughout  the  program. 

The  observations  in  regard  to  the  second  subject — ^that  of 
promptness — disclosed  the  fact  that  there  is  a  certain  sluggish¬ 
ness  about  the  movement  of  traffic  in  Milwaukee  that  appar¬ 
ently  might  be  corrected.  Comparisons  between  Milwaukee  and 
the  other  cities  previously  mentioned  indicate  that  the  passen¬ 
gers  do  not  board  cars  in  Milwaukee  as  quickly  as  they  do  in 
other  cities,  as  is  shown  by  the  following  table.  This  is  due,  in 
part,  to  the  fact  that  Milwaukee  cars  have  no  definite  stopping 
place. 

TIME  I.V  SECONDS  PER  PASSENGER  REQUIRED  TO  BOARD  A  CAR,  WITH 
DIFFERENT  NUMBER  OF  PASSENGERS  BOARDING  CAR  AT 
SAME  TIME. 


2  S  10  15  20  25 

Indianapolis  . 1.75  1.25  1.00  0.95  0.91  0.90 

St.  Paul  . 2.20  1.56  1. 15  1.0$  0.97  0.98 

St.  Ix>uis  . 2.60  1.58  1. 15  1. 00  0.96  0.97 

St.  Louis* . 2.60  1.58  1.33  1.37  1.42  I. .so 

Minneapolis  . 3.20  1.7s  1.25  1.05  i.oo  0.98 

Milwaukee  . 3.20  2.00  1.47  1.27  1.25  1.25 

Duluth  . 4.00  2.00  1.54  1. 10  1.00  1.00 


•St.  Louis  refers  to  the  “pay-as-you-enter”  car. 

The  table  shows  that  if  more  than  10  people  board  a  car  at 
once  the  time  required  is  at  present  greater  in  the  case  of  the 
“pay-as-you-enter”  car  than  it  is  with  the  ordinary  car,  and  this 
difference  steadily  increases  with  the  number  boarding  the  car. 

An  average  of  a  large  number  of  observations  taken  at  the 
principal  junction  points  in  the  city  of  Milwaukee  shows  that 
a  car  is  liable  to  be  held  up  nine  seconds,  due  to  a  variety  of 
causes.  These  causes  have  been  discussed  in  detail  and  the 
data  taken  for  each  cause  separately  and  the  weighted  average 
found  to  be  nine  seconds,  as  above.  This,  together  with  the 
time  required  to  stop  a  car  on  signal,  led  the  engineers  to  the 
conclusion  that  a  20-second  headway  was  the  fastest  that  could 
be  maintained  and  have  the  cars  run  on  schedule.  The  cal¬ 
culations  involved  are  quite  technical  and  will,  no  doubt,  be  of 
considerable  interest  to  street-railway  officials  in  general. 


Convention  of  Society  for  the  Promotion 
of  Engineering  Education. 

The  seventeenth  annual  convention  of  the  Society  for  the 
Promotion  of  Engineering  Education  was  held  in  New  York 
City  on  June  24,  25  and  26,  1909.  The  several  sessions  were 
held  at  Columbia  University,  Pratt  Institute,  Brooklyn,  and 
at  the  United  Engineering  Societies  Building  on  Thirty-ninth 
Street.  The  registration  and  attendance  at  the  meetings  were 
larger  than  those  of  any  previous  year,  and  throughout  the  pro¬ 
gram  that  the  committee  had  arranged  was  of  unusual  interest, 
and  the  social  events  that  it  had  planned  were  thoroughly 
enjoyable. 

The  first  general  session  was  held  on  Thursday  afternoon, 
June  24,  in  Earl  Hall,  Columbia  University,  and  was  called  to 
order  by  President  Frederick  E.  Turneaure,  dean  of  the  Col¬ 
lege  of  Engineering  of  the  University  of  Wisconsin.  The  meet¬ 
ing  was  opened  by  an  address  by  William  Barclay  Parsons, 
who,  as  representative  of  the  board  of  trustees  of  Columbia 
University,  and  also  as  an  eminent  representative  of  the  engi¬ 
neering  profession  of  New  York  City,  welcomed  the  members 
of  the  society  to  Columbia  University  and  to  New  York,  and 
described  in  terms  of  highest  praise  the  work  that  the  teachers 
of  engineering  in  .\merica  were  doing.  Mr.  Parsons’  address 
was  immediately  followed  by  the  report  of  the  treasurer,  Mr. 
William  O.  Wiley,  who  showed  that  the  funds  of  the  society 
were  in  a  most  satisfactory  condition,  and  that  the  total  income 
during  the  past  year  exceeded  by  a  liberal  margin  the  ex¬ 
penses  for  the  corresponding  period.  The  secretary.  Prof 
Arthur  L.  Williston,  then  presented  a  report  which  also  showed 
that  the  society  was  in  an  exceedingly  flourishing  condition. 
The  increase  in  the  membership  reported  was  most  gratifying. 
At  the  Ithaca  meeting  three  years  ago  the  secretary  reported 
but  415  members,  while  the  following  volume  of  the  Proceed- 
itigs  showed  503  names  on  the  list.  Last  year  there  were  184 


new  applicants  elected  to  membership  and  this  year  up  to  the 
meeting  there  were  received  100  more  new  applications. 

The  first  regular  number  on  the  program  was  the  report 
of  the  committee  on  technical  books  for  libraries,  which  was 
followed  by  an  interesting  discussion  in  which  Mr.  Edward  F. 
Stevens,  in  charge  of  the  Applied  Science  Reference  Room  of 
Pratt  Institute  Free  Library,  and  a  number  of  other  members 
took  part.  The  report  was  referred  to  the  committee  for  cer¬ 
tain  additions  and  corrections,  after  which  it  was  ordered  to 
be  printed  for  general  distribution.  The  second  number  on  the 
program  was  a  symposium  on  “Mathematics  for  Engineering 
Students,”  which  was  opened  with  an  address  by  Prof. 
Edward  V.  Huntington,  of  Harvard  University.  Professor 
Huntington  described  the  work  which  the  joint  committee,  of 
which  he  is  chairman,  and  which  represents  the  American 
Mathematical  Society,  two  sections  of  the  American  Associa¬ 
tion  for  the  Advancement  of  Science,  and  also  the  Society  for 
the  Promotion  of  Engineering  Education,  has  been  doing  in 
devising  ways  in  which  the  teaching  of  mathematics  to  engi-  . 
neering  students  could  be  very  much  improved  and  simplified 
His  report  advocated  the  elimination  of  a  great  many  of  the 
more  technical  phases  of  the  subjects  now  usually  included  in 
the  courses  of  instruction,  in  order  that  the  time  might  be  con¬ 
centrated  on  the  essentials  and  a  clearer  idea  obtained  of  the 
basic  laws  and  principles,  and  described  a  plan  that  the  com¬ 
mittee  was  working  out  of  formulating  a  list  or  outline  of 
those  mathematical  ideas  or  conceptions  that  were  regarded  as 
of  fundamental  importance  for  engineering  students,  to  serve 
as  a  guide  to  those  who  were  teaching  mathematics  to  engi¬ 
neers.  The  placing  of  more  emphasis  on  the  practical  applica¬ 
tion  of  mathematical  principles  to  the  solution  of  engineering 
problems  was  also  strongly  advocated  in  the  discussion  which 
followed  Professor  Huntington’s  presentation  of  the  subject, 
ill  which  many  of  the  members  of  the  society  took  part. 

Thursday  evening  the  session  was  again  held  in  Earl  Hall 
Columbia  University,  and  was  opened  by  the  annual  address 
of  the  president.  Dean  Frederick  E.  Turneaure,  on  “Present 
Tendencies  in  Technical  Education.” 

ENGINEERING  VS.  TECHNICAL  EDUCATION. 

In  a  most  interesting  address  the  president  spoke  of  the  rea¬ 
sons  why  the  present  was  an  especially  significant  period  in 
technical  education  and  expressed  the  belief  that  the  develop¬ 
ment  of  the  next  decade  will  be  along  somewhat  different  lines 
from  the  development  of  the  one  that  has  just  passed.  There 
appear  to  be  many  reasons,  he  said,  why  there  will  be  a  less 
strenuous  growth  in  numbers,  and  also  in  material  equip¬ 
ment,  in  the  engineering  schools  in  the  immediate  future. 
In  both  of  these  directions  the  growth  in  the  past 
10  or  15  years  has  been  almost  phenomenal  in  both 
this  country  and  in  Europe.  It  is  probably  within  the 
truth  to  say  that  the  total  number  of  engineering  stu¬ 
dents  in  American  schools  has  trebled  during  the  past  10 
years,  and  that  at  the  present  time  more  than  half  of  the  stu¬ 
dents  in  those  institutions  in  which  engineering  instruction  is 
well  developed  are  enrolled  in  the  technical  courses.  This 
growth  in  technical  education  in  America,  also,  is  well  reflected 
by  the  increase  in  membership  in  this  society,  which  has  grown 
from  less  than  200  members  in  1898  to  760  at  the  present  time. 
In  Europe  the  rapid  growth  in  numbers  began  somewhat 
earlier,  but  has  been  equally  great.  The  attendance  in  10 
schools  of  the  first  rank  in  Germany  and  Switzerland  increased 
from  a  total  of  about  7600  in  1893  to  18,700  in  1903. 

The  general  causes  underlying  the  great  development  in 
technical  education  are  well  known.  A  great  demand  has 
existed  for  technically  trained  men,  and  the  schools  have  been 
busy  in  meeting  this  demand  as  best  they  could.  But,  in  the 
speaker’s  opinion,  they  have  at  last  reached  the  point  where 
the  supply  of  young  engineers  in  the  industrial  world  is  at 
least  equal  to  the  demand ;  and,  consequently,  a  condition  of 
stability  has  been  reached  which  will  permit  growth  along 
other  lines. 

The  standard  courses  of  instruction  have  been  improved 
somewhat  during  the  past  10  years  and  greatly  strengthened 
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through  the  splendid  improvements  in  the  material  equipment, 
but,  on  the  whole,  the  changes  have  not  been  so  great  as  might 
be  supposed.  The  cause  for  this  apparent  stability  is  not  far 
to  find.  The  entrance  examination  requirements  have  remained 
substantially  fixed  during  this  period  in  most  institutions.  The 
essential  fact  is  that  the  large  majority  of  technical  schools 
now  require,  and  have  required,  a  full  four-year  high-school 
course  for  entrance.  So  long  as  this  remains  stationary,  the 
curriculum  of  the  engineering  school  cannot  be  materially 
altered.  Relatively  high  entrance  requirements,  especially  in 
mathematics,  have  been  put  in  force  in  a  few  institutions,  but 
the  experience  in  such  places  leads  to  the  conclusions  that  re¬ 
sults  thus  obtained  are  not  altogether  satisfactory,  even  from 
the  standpoint  of  the  engineering  school.  And  the  belief  is 
now  prevalent  that  it  is  better  to  emphasize  language  and  litera¬ 
ture  in  the  high-school  course,  rather  than  mathematics  beyond 
a  certain  reasonable  minimum. 

With  the  length  of  the  regular  course  stationary,  with  the 
entrance  examinations  substantially  so,  and  with  the  rapidly 
growing  faculties  endeavoring  to  cope  with  the  problem  of 
constantly  increasing  numbers  of  students,  no  great  or  funda¬ 
mental  changes  could  be  expected  in .  the  engineering  cur¬ 
riculum.  Some  progress  has  been  made,  it  is  true,  in  broaden¬ 
ing  the  courses  of  instruction  by  adding  more  training  in 
sciences  allied  to  the  major  subjects,  and  also,  in  some  places, 
by  introducing  certain  general  subjects,  such  as  languages, 
economics,  history,  etc. ;  and  there  has  been  a  marked  develop¬ 
ment  in  the  field  of  applied  chemistry,  or  chemical  engineering, 
for  which  there  appears  to  be  a  real  and  permanent  demand. 
But  more  recently  there  have  been  appearing  certain  new  de¬ 
velopments  of  other  kinds  that  are  indicative  of  important 
changes  for  the  future.  These  point  to  changes  in  at  least  four 
directions : 

First. — Enginering  is  commonly,  and  with  truth,  called  a 
“profession.”  For  many  technically  trained  men  it  is  a  pro¬ 
fession,  but  for  others — and  much  greater  numbers — it  can 
scarcely  be  said  to  be  such.  The  technical  requirements  req¬ 
uisite  for  various  callings  vary  between  wide  limits.  In¬ 
numerable  vocations  require  a  greater  or  less  amount  of  tech¬ 
nical  training,  some  of  which  might  fall  within  the  class  gen¬ 
erally  considered  as  engineering,  while  others  would  not.  On 
the  one  hand,  no  training  can  be  too  thorough,  no  culture  too 
broad,  for  the  real  professional  engineer;  while,  on  the  other 
hand,  it  is  unquestionably  true  that  large  numbers  of  young 
men  who  could  not  possibly  afford  a  long  course  of  study  can 
be  greatly  benefited  by  technical  instruction  extending  over  a 
short  period.  Up  to  the  present  time  engineering  instruction 
in  America  has  been  confined  almost  entirely  to  the  standard 
four-year  course  and  the  curriculum  has  been  arranged  prim¬ 
arily  with  a  view  to  giving  the  best  possible  instruction  to  those 
students  who  expected  to  remain  four  years  and  no  longer. 
Dean  Turneaure  expressed  it  as  his  belief  that  the  present 
courses  were  not  well  adjusted  for  those  who  wished  to  secure 
a  more  thorough  preparation  for  truly  professional  work,  but 
stated  that  within  the  past  two  years  there  has  been  an  en¬ 
couraging  development  toward  providing,  through  longer 
courses,  opportunities  for  the  important  group  of  young  men, 
though  comparatively  limited  in  numbers,  who  seek  in  the 
technical  college  the  thoroughness  of  training  and  the  breadth 
of  view  that  must  be  ultimately  secured  by  successful  profes¬ 
sional  men. 

Second. — Closely  related  with  the  development  of  the  longer 
courses  of  study  is  the  recent  growth  of  research  in  applied 
science  and  engineering.  In  at  least  two  institutions,  he  said, 
engineering  experiment  stations  have  been  organized  whose 
special  function  it  is  to  carry  on  research  in  the  engineering 
sciences,  particularly  in  those  directions  which  must  better  the 
industries  of  the  state.  Such  research  has  also  been  greatly  de¬ 
veloped  in  other  institutions  where  the  work  is  being  carried 
as  a  part  of  the  regular  duties  of  the  several  departments.  And 
the  experience  has  shown  that  fruitful  research-  is  of  great 
value  in  cultivating  helpful  relations  between  the  schools  and 
the  engineering  profession.  More  and  more  the  latter  is  utiliz¬ 


ing  the  results  of  the  latest  experiments  in  its  line,  and  is  de¬ 
pending  more  and  more  on  the  engineering  school  for  practical 
assistance. 

Third. — Another  phase  of  the  new  educational  development 
has  to  do  with  the  courses  and  methods  of  instruction  adapted 
to  those  who  can  complete  only  a  short  curriculum.  The  pres¬ 
ent  four-year  courses  do  not  meet  adequately  the  great  variety 
of  needs  of  this  class  of  students.  The  young  man  who  wishes 
to  get  some  technical  training  to  assist  him  in  his  chosen  voca¬ 
tion,  but  who  is  not  able  to  stay  four  years,  is  not  well  pro¬ 
vided  for,  and  in  but  few  places  have  his  needs  been  recog¬ 
nized  at  all.  There  is  no  reason  why  a  large  and  profitable 
amount  of  technical  instruction  cannot  be  given  without  a  long 
preparatory  training;  and  schools  or  courses  of  instruction  of 
secondary  grade  are  needed  in  every  large  industrial  center. 
Up  to  the  present  time  the  state,  in  general,  has  not  extended 
its  support  to  schools  of  this  grade.  There  is  no  fundamental 
reason,  however,  why  this  should  not  be  done,  and  in  at  least 
three  States  legislation  has  already  been  enacted  leading  in  this 
direction.  In  these  States  trades  schools  and  secondary  schools 
are  now  being  supported  by  taxation.  Such  opportunities 
should  be,  and  will  be,  the  speaker  predicted,  more  adequately 
offered  in  the  near  future. 

Fourth. — Correspondence  instruction,  supported  by  public 
taxation,  has  been  established  in  at  least  one  State,  and  has 
there  been  placed  upon  a  sound  financial  basis.  The  demand 
for  such  instruction  has  come  about  through  the  lack  of  sec¬ 
ondary  schools  in  the  large  industrial  centers.  It  is  a  notable 
development  and  meets  a  real  demand,  and  is  certain  to  be  ex¬ 
tended  in  some  form  or  other. 

Following  the  presidential  address  was  a  paper  on  “High¬ 
way  Engineering,”  by  Mr.  L.  W.  Page,  director  of  the  Office 
of  Public  Roads,  United  States  Department  of  .Agriculture, 
Washington,  D.  C.  Mr.  Page  described  the  rapid  growth  and 
the  enormous  extent  of  the  industry  of  highway  building  in 
the  United  States,  and  the  great  difficulty  of  obtaining  compe¬ 
tent  highway  engineers  who  were  familiar  with  the  present 
exacting  requirements,  especially  in  the  department  of  build¬ 
ing  dustless  roads.  He  urged  upon  the  technical  schools  and 
colleges  of  engineering  of  the  country  the  serious  consideration 
of  the  subject,  believing  that  it  was  a  matter  to  which  they 
should  give  more  serious  attention  in  order  that  they  might 
graduate  both  a  sufficient  number  of  men  and  men  whose  train¬ 
ing  should  be  abreast  of  the  requirements  of  the  times. 

At  the  close  of  the  program  an  informal  reception  and 
“smoker,”  with  refreshments,  was  tendered  the  members  of 
the  society  by  Columbia  University  on  the  campus  surrounding 
the  Faculty  Club.  The  grounds  were  decorated  with  Japanese 
lanterns,  and  refreshments  were  served  at  small  tables,  which 
gave  attractive  opportunities  for  reunions  and  discussions 
among  small  groups  of  men  who  were  interested  in  similar 
subjects. 

Friday  morning,  June  25,  the  meeting  was  held  at  Pratt  In¬ 
stitute,  Brooklyn,  N.  Y.  The  session  was  opened  by  an  ad¬ 
dress  of  welcome  by  Mr.  Frederic  B.  Pratt,  the  executive  offi¬ 
cer  of  Pratt  Institute,  with  a  brief  description  of  the  work  and 
the  purposes  of  the  institute,  and  outlining  the  history  of  its 
organization  and  development. 

INDUSTRIAL  EDUCATION. 

Mr.  Charles  Buxton  Going,  editor  ^of  the  Engineering  Maga¬ 
zine,  then  presented  a  paper  on  the  relation  of  engineering 
education  to  industry.  Mr.  Going,  in  a  thoughtful  paper, 
briefly  traced  the  history  of  the  development  of  engineering 
education  and  the  forces  which  had  been  at  work  influencing 
its  character.  The  older  objective  of  the  well-read  scholar,  he 
said,  has  given  place  to  the  newer  one  of  the  scholarly  worker, 
and  education  has  been  brought  back  into  closer  touch  with  the 
vital  interests  of  the  spirit  of  the  times.  But  the  inherent 
tendency  of  all  human  systems,  whether  they  be  of  religion,  art, 
letters  or  science,  is  to  crystallize,  and  though  the  American 
engineering  schools  are  so  splendid  in  their  achievements  that 
criticism  is  ungrateful,  he  felt  that  if  it  must  be  offered  it 
would  seem  to  be  that  they  in  their  turn  were  growing 
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academic.  One  criticism  is  that  theoretical  standards  of  con¬ 
struction  and  theoretical  figures  of  performance  are  too  much 
idealized  by  the  school,  and  these  ideals  are  not  sufficiently 
balanced  by  a  knowledge  and  appreciation  of  costs,  and  of  the 
fact  that  there  is  always  a  point,  varying,  of  course,  in  every 
case,  beyond  which  further  refinement  spends  more  than  it 
saves  and  becomes  a  professional  mistake.  Again,  the  design 
of  a  piece  of  machinery  may  require  a  sound,  scientific  knowl¬ 
edge  of  mechanics  and  kinematics,  a  careful  mathematical  cal¬ 
culation  of  stresses  and  weights,  and  a  high  degree  of  skill  at 
the  drawing  board.  But  if  cost  of  construction  is  important — 
and  it  usually  is  very  essential — it  requires  also  attention  to 
economy  in  the  use  of  material  and  especially  of  the  labor  in¬ 
volved  in  manufacture;  the  selection  of  stock  sizes;  the  stand- 
dardization  of  gears,  arbors,  bores,  tapers,  bolts  and  screws;  the 
avoidance  of  difficult  problems  in  pattern  making  and  mold¬ 
ing,  and  minimization  of  labor  in  machining  and  assembling  of 
parts.  There  is  also  an  absence  of  any  adequate  attempt  to  sup¬ 
ply  systematic  training  for  the  newest  of  the  engineering  occu¬ 
pations — manufacturing.  The  factory  is  a  vast,  co-ordinated 
manufacturing  machine,  demanding  a  personnel  instructed  not 
merely  in  dynamic  engineering,  but  in  executive  organization 
and  management,  economical  works  design  and  construction, 
stores-keeping,  wage  systems,  time  records,  shop  discipline  and 
transportation  and  handling  appliances,  toolroom  practice, 
sanitation,  and  by  no  means  least,  cost  analysis  and  study. 

Mr.  Going  said  that  the  times  have  changed  and  the  difficulty 
is  not  that  the  schools  did  not  go  far  enough,  but  they  were 
headed  in  a  wrong  direction.  The  theoretical  training  of  the 
courses  leans  too  strongly  toward  pure  sciences,  the  shop  train¬ 
ing  leans  too  far  toward  the  handicrafts.  The  aim,  he  said — 
to  illustrate  by  an  intentional  exaggeration — seems 'to  be  to 
turn  out  a  composite  of  the  natural  philosopher  and  the 
mechanic — “a  sort  of  scientist  in  overalls.” 

In  conclusion  Mr.  Going  made  the  plea  that  the  general  edu¬ 
cational  scheme  might  be  brought  closer  to  the  plane  of  prac¬ 
tical  work — nearer  to  the  life  that  the  graduate  must  follow. 
He  also  urged  that  every  opportunity  be  given  in  our  schools 
of  applied  science  for  a  closer  fellowship  between  the  engineer¬ 
ing  departments  and  the  surrounding  industries,  and  that  the 
teachers  and  professors  be  encouraged  to  maintain  close  touch 
with  active  professional  work.  He  advised  that  more  oppor¬ 
tunity  be  given  the  alumni  to  be  heard  in  the  university  coun¬ 
cils  and  to  bring  back  within  university  bounds  the  fresh  spirit 
and  suggestion  of  the  constantly  changing  world. 

Mr.  Going’s  paper  was  followed  by  an  interesting  address  by 
Mr.  Fred  W.  Taylor,  ex-president  of  the  American  Society  of 
Mechanical  Engineers,  on  “The  Preparation  of  Technical 
Graduates  for  Industries.”  Mr.  Taylor  believes  that  the  col¬ 
lege  graduate  did  not,  and  as  at  present  trained,  apparently 
could  not,  adjust  himself  readily  to  the  requirements  of  indus¬ 
try  after  leaving  school  and  was  of  very  little  service  to  his 
employer.  This,  he  believed,  was  due  to  three  serious  defects 
in  their  training :  First,  that  for  22  years,  on  an  average,  the 
young  men  who  come  out  of  college  have  never  been  subjected 
to  anything  that  even  remotely  resembles  the  kind  of  discipline 
that  they  must  be  subjected  to  when  they  enter  practical  work. 
The  so-called  mental  discipline  which  a  college  training  offers 
is,  he  believes,  no  substitute  for  the  discipline  that  business  con¬ 
ditions  require.  Second,  Mr.  Taylor  believed  that  the  habit 
v/hich  young  men  formed  during  their  entire  period  of  school¬ 
ing  of  absorbing  rather  than  producing — of  being  “sponges” 
instead  of  “giving  out,”  of  looking  at  things  from  a  selfish 
point  of  view,  expressed  by  such  phrases  as,  “What  can  I 
learn?”  and  “How  can  I  get  experience  for  myself?”  instead  of 
from  the  point  of  view  of  one  who  instinctively  feels  “How  can 
I  make  myself  more  useful  to  my  employer?”  was  primarily  re¬ 
sponsible  for  the  critical  attitude  of  so  many  graduates,  and 
added  to  the  difficulty  with  which  they  adjusted  themselves  to 
the  needs  and  requirements  of  their  employers.  And,  thirdly, 
Mr.  Taylor  spoke  of  the  minute  care  with  which  all  of  the  lead¬ 
ing  colleges  of  engineering  gave  instructions  in  the  physical 
properties  and  materials  with  which  the  engineer  must  deal. 


and  yet,  he  said,  they  omitted  almost  absolutely  to  give  any 
instruction  or  experience  in  the  handling  of  men.  The  raw 
material  with  which  engineers  must  deal  more  largely  than  any 
other  is  labor.  It  enters  as  the  largest  factor  into  most  fields 
of  production,  and  he  attributed  a  large  part  of  the  present 
difficulty  with  young  technical  graduates  to  an  absolute  ignor¬ 
ance  on  their  part  of  men  and  human  nature. 

As  a  remedy  for  these  three  defects  Mr.  Taylor  urged  that 
as  a  positive  requirement  for  all  young  men  who  wished  to 
study  engineering,  at  least  one  year  of  practical  experience  as 
an  apprentice  in  the  machine  shop,  working  under  the  ordinary 
conditions  of  shop  service  side  by  side  with  the  practical 
mechanics,  in  order  that  the  boy  might  learn,  while  his  charac¬ 
ter  was  still  in  its  formatjve  period,  what  real  discipline  was, 
what  real  service  to  one’s  employer  was,  and  those  things  in 
human  nature  that  can  only  be  learned  by  working  shoulder  to 
shoulder  with  one’s  fellow  men.  And  lastly  he  urged  that  the 
colleges  place  less  emphasis  upon  purely  intellectual  attain¬ 
ments  and  that  they  learn  to  measure  their  students  by  the 
same  standards  that  the  world  will  measure  them,  by  the 
standards  of,  first,  character ;  second,  common  sense,  and,  last, 
and  least  important  in  his  judgment,  their  intellectual  attain¬ 
ments. 

Both  the  papers  of  Mr.  Charles  B.  Going  and  of  Mr.  Fred  W. 
Taylor  were  discussed  in  a  most  animated  way  and  at  con¬ 
siderable  length.  Many  members  took  part  and  it  was  interest¬ 
ing  to  observe  how  cordially  the  members  of  the  society  wel¬ 
comed  the  frank  criticism  of  their  schools  and  of  their  prod¬ 
uct.  Many  of  them  differed  from  the  speakers  in  a  number  of 
details,  but  in  the  main  it  was  somewhat  surprising  to  see  how 
general  was  the  agreement  with  the  main  points  at  issue  in 
the  criticisms  that  had  been  offered  by  both  the  speakers. 

The  discussion  of  Mr.  Taylor’s  paper  was  followed  by  a 
brief  description  with  lantern-slide  illustrations  of  a  few  typi¬ 
cal  features  of  the  work  done  in  the  shops  and  laboratories  of 
the  School  of  Science  and  Technology  at  Pratt  Institute  by 
Dr.  Allen  Rogers,  instructor  in  industrial  chemistry,  who  de¬ 
scribed  the  five  chemical  plants  of  the  institute — the  soap  fac¬ 
tory,  the  paint  works,  the  tannery,  the  dye  works  and  the 
chemical  works;  and  by  Mr.  William  H.  Timbie,  instructor  in 
physics,  who  described  the  laboratory  methods  of  instruction 
in  practical  mechanics.  This  short  description  of  the  work  of 
the  institute  was  followed  by  a  visit  to  the  shops  and  labora¬ 
tories,  and  by  a  reception  and  luncheon  in  the  large  drawing¬ 
room  on  the  first  floor  of  the  Chemistry  Building,  which  was 
tendered  by  the  trustees  of  Pratt  Institute  to  the  members  of 
the  society. 

The  session  on  Friday  afternoon,  June  25,  was  held  in  the 
United  Engineering  Societies  Building,  in  New  York  City 
The  first  number  on  the  program  was  the  report  of  the  joint 
committee  on  engineering  education,  by  Prof.  Dugald  C.  Jack- 
son,  of  the  Massachusetts  Institute  of  Technology,  who  out¬ 
lined  the  progress  that  the  committee  was  making  and  described 
the  data  which  were  being  collected  through  the  co-operation 
of  the  Carnegie  Foundation.  The  committee  will  make  its 
full  report  to  the  society  in  June,  1910. 

The  greater  part  of  the  afternoon  was  devoted  to  the  dis¬ 
cussion  of  five-year  and  six-year  courses  in  engineering  schools, 
and  three  papers  were  presented  on  this  subject,  the  first  by 
Prof.  Charles  Derleth,  Jr.,  of  the  University  of  California,  the 
second  by  Prof.  Robert  Fletcher,  of  Dartmouth  College,  and 
the  third  by  Prof.  William  T.  Magruder,  of  the  Ohio  State 
University.  In  these  three  papers,  and  in  the  discussion  which 
followed,  attention  was  called  to  the  ways  in  which  in  various 
institutions  provision  was  being  made  for  those  groups  of 
students— -usually  comparatively  small  in  numbers — who  de¬ 
sired  a  more  thorough  education  and  professional  training  than 
could  be  obtained  in  the  regular  four-year  course.  In  some 
places  the  lengthening  of  the  courses  was  primarily  to  afford 
opportunity  to  introduce  into  the  curriculum  more  opportunity 
for  the  study  of  language,  literature,  history,  economics  and 
other  general  subjects,  and  in  other  places  the  main  purpose 
was  to  furnish  time  for  further  specialization  and  advanced 
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work  of  strictly  professional  character.  In  the  discussion 
which  followed  the  presentation  of  the  papers  it  was  clearly 
pointed  out  that  this  demand  for  these  longer  courses  did  not 
diminish  the  need  for  the  present  four-year  course,  but,  on  the 
contrary,  that  the  increased  number  of  callings,  requiring  a 
greater  or  less  amount  of  technical  training,  was  increasing 
rather  than  diminishing  the  number  of  young  men  who  wish 
to  get  a  technical  training  to  help  them  in  their  chosen  voca¬ 
tions,  but  who  cannot  wisely  devote  more  than  four  years  to 
their  education  after  graduating  from  high  school. 

The  program  was  concluded  with  a  paper  on  “Employer’s 
Requisites  of  Technical  Graduates,”  by  Prof.  Hugo  Diemer,  of 
the  Pennsylvania  State  College. 

At  the  conclusion  of  the  afternoon  program  the  society  ad¬ 
journed  to  the  Engineers  Club,  where  a  delightful  banquet 
was  served  in  the  main  dining  hall.  After  the  coffee  and 
cigars,  and  in  the  place  of  the  usual  after-dinner  speaking,  the 
society  adjourned  to  the  roof  garden  of  the  New  York  Theater 
and  witnessed  the  production  of  the  “Follies  of  1909.” 

Saturday  morning  was  largely  devoted  to  a  business  session 
and  to  the  election  of  officers.  The  following  officers  were 
chosen  for  the  ensuing  year :  President,  Prof.  Henry  S.  Mon¬ 
roe,  Columbia  University ;  vice-presidents.  Prof.  Henry  P. 
Talbot,  Massachusetts  Institute  of  Technology,  and  Prof. 
.\rthur  L.  Williston,  Pratt  Institute;  secretary.  Prof.  H.  H. 

•Morris,  Cornell  University;  treasurer,  Mr.  William  O.  Wiley, 

John  Wiley  &  Sons,  New  York.  The  following  members  were 
elected  to  serve  on  the  council  for  three  years:  Prof.  F.  H. 
Constant,  University  of  Minnesota;  Dean  Frederick  A.  Goetz, 
Columbia  University;  Prof.  H.  Wade  Hibbard,  University  of 
Missouri;  Dean  John  H.  Leete,  Carnegie  Technical  Schools; 
Prof.  Edward  R.  Maurer,  University  of  Wisconsin ;  Prof. 

John  C.  Ostrup,  Stevens  Institute  of  Technology;  Prof. 

Charles  R.  Richards,  Cooper  Union  for  the  Advancement  of 
Science. 

After  the  business  meeting  and  the  introduction  of  the  newly 
elected  president,  the  society  listened  to  the  report  of  the  com¬ 
mittee  on  graduation,  presented  by  Prof.  John  J.  Flather,  of 
the  University  of  Minnesota.  Dean  Mortimer  E.  Cooley,  of 
the  University  of  Michigan,  gave  a  most  interesting  account, 
with  charts  of  figures  and  statistics,  descriptive  of  the  careers 
of  the  engineering  graduates  of  the  University  of  Michigan. 
Prof.  W.  K.  Hart,  of  Purdue  University,  presented  a  paper  on 
“Methods  of  Diminishing  Dishonesty  in  College  Examinations,” 
and  Prof.  Charles  Derleth,  Jr.,  a  paper  on  “A  Summer  School 
in  Surveying.”  The  last  paper  on  the  program  was  presented 
by  Prof.  Oliver  B.  Zimmerman,  of  Charles  City,  la.,  on  “The 
Requisite  Qualifications  of  an  Engineering  College  Instructor,” 
at  the  close  of  which  the  society  adjourned. 


CURRENT  NEWS  AND  NOTES. 

WIRELESS  TELEGRAPHY  AT  PAN-AMERICAN  CON- 
GRESS. — Among  the  subjects  on  the  program  of  the  fourth 
Pan-American  Congress,  to  be  held  at  Buenos  Ayres  in  July, 
1910,  is  the  international  regulation  of  wireless  telegraphy. 


INSTITUTION  OF  MINING  ELECTRICAL  ENGI¬ 
NEERS. — A  new  electrical  society  has  been  formed  recently 
in  Great  Britain,  known  as  the  Institution  of  Mining  Electrical 
Engineers.  Local  sections  have  already  been  formed  at  New¬ 
castle  and  for  the  Glasgow  district  of  Scotland.  The  first 
general  meeting  of  the  body  will  be  held  in  September. 


BRITISH  /.  E.  E.  STUDENTS  VISIT  GERMANY.-Stu- 
dent  members  of  the  British  Institution  of  Electrical  Engineers 
have  just  made  an  eight-day  tour  of  electrical  inspection  in 
Germany.  The  works  of  the  leading  German  electrical  manu¬ 
facturers  were  visited,  and  also  the  engineering  department  of 
the  Charlottenburg  technical  school  and  the  laboratory  of  the 
Reichsanstalt,  Berlin.  The  tour  was  conducted  by  Cook  at  a 
cost  of  $45  per  person,  which  included  hotel  accommodation 
with  luncheon  excepted. 


BRUSSELS  INTERNATIONAL  EXHIBITION.— Dtxails 
as  to  exhibits  at  the  International  Exhibition  to  be  held  next 
year  in  Brussels  have  been  issued.  Concessions  have  been 
secured  from  the  Belgian  railways  as  to  freight  rates,  and 
some  of  the  charges  usually  payable  by  exhibitors  will  be  as¬ 
sumed  by  the  Royal  Commission.  Electrical  applications  will 
be  made  a  feature,  and  an  electrical  meeting  will  probably  be 
held  in  connection  with  the  exhibition. 


BALLOON  CONTROL  BY  IVIRELESS.— According  to 
the  New  York  Herald,  Mark  O.  Anthony,  an  electrical  en¬ 
gineer,  last  week  succeeded  in  sending  a  small  dirigible  balloon, 
controlled  by  wireless,  out  over  the  ocean  from  Sandy  Hook 
a  distance  of  one  mile  and  a  quarter,  directing  its  movements 
by  manipulation  of  a  keyboard  on  the  beach.  The  inventor  re¬ 
fused  to  give  any  particulars  of  his  experiment  beyond  stating 
that  the  balloon  unreeled  about  7000  ft.  of  cord,  which  was 
attached  in  order  to  haul  it  back  in  case  anything  happened  to 
the  mechanism. 


WATER-POWER  OF  THE  FRENCH  ALPS.— The  third 
volume  has  appeared  of  a  monumental  work  published  under 
the  auspices  of  the  French  Government,  containing  the  results 
of  an  investigation  of  the  water-powers  available  for  develop 
ment  in  the  region  of  the  French  Alps.  The  present  volume 
treats  of  the  part  of  the  Alps  between  the  Rhone  and  Italian 
frontier,  and  the  Durance  basin  and  Lake  Geneva.  The  illus¬ 
trations  include  numerous  charts  in  colors,  engineering  profiles, 
etc.  The  work  should  offer  many  suggestions  for  hydraulic 
explorations  in  this  country. 


KING  EDWARD  ADVOCATES  TECHNICAL  EDUCA¬ 
TION. — At  the  ceremonies  attending  the  laying  of  the  corner¬ 
stone  of  the  new  buildings  for  the  Imperial  College  of  Science 
and  Technology  at  South  Kensington,  London,  of  which  institu¬ 
tion  former  Dean  Bovey,  of  McGill  University,  is  rector.  King 
Edward  emphasized  the  “supreme  importance”  of  the  highest 
specialized  instruction  in  science  and  added:  “I  feel  more  and 
more  convinced  as  time  goes  on  that  prosperity,  and  even  the 
very  safety  and  existence  of  our  country,  depends  on  the  quality 
of  scientific  technical  training  of  those  who  are  to  guide  and 
control  our  industries.  With  the  present  rapid  growth  of  knowl¬ 
edge,  specialism  of  a  high  order  is  necessary  to  success.” 


MINIMUM  LIGHTING  RATE  UPHELD.— The  Supreme 
Court  of  Arkansas  has  reversed  a  lower  court  decision,  which 
held  that  a  minimum  monthly  charge  for  electric  service  was 
illegal.  In  its  opinion  the  upper  court  states  that  “a  regula¬ 
tion  of  the  charges  for  such  service  should  be  just  to  the  com¬ 
pany  as  well  as  to  the  patrons,  so  as  to  allow  compensation  to 
the  former  and  reasonable,  uniform  rates  to  the  latter,  accord¬ 
ing  to  the  amount  of  the  commodity  consumed.  One  class  of 
patrons  should  not  be  favored  at  the  expense  of  another.  And 
we  do  not  hold  that  a  regulation  of  charges,  based  exclusively 
on  the  number  of  units  of  the  commodity  consumed,  and  con¬ 
fined  to  a  fixed  charge  for  each  given  number  of  units  con¬ 
sumed,  would  not  be  sustained  if  found  to  be  just  to  the  com¬ 
pany  and  all  its  patrons.” 


A  SIMPLE  EXPLANATION. — The  Montreal  Standard 
says  that  the  explanation  of  the  method  of  determining  the 
location  of  a  break  in  a  telegraph  circuit  is  simple,  and  then 
gives  the  following  description  of  the  method:  “It  requires, 
as  everyone  knows,  considerable  force  to  send  electricity  through 
a  wire.  The  longer  the  wire,  the  greater,  of  course,  must  be 
the  force  required.  This  force  is  measured  in  units  called  by 
electricians  ‘ohms.’  Let  us  suppose  that  wire  between  a 
Montreal  office  and  a  point  150  miles  away  has  broken  some¬ 
where.  The  telegrapher  knows  that  when  the  wire  was  intact 
there  were  required,  say,  2100  ohms  to  facilitate  the  current,  or 
14  ohms  to  the  mile.  He  now  finds  that  he  can  send  a  current 
with  only  700  ohms.  Dividing  700  by  14,  he  finds  that  the  break 
in  the  wire  is  50  miles  from  his  end.” 
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VITIATION  OF  AIR  BY  GAS. — In  a  recent  elaborate  in¬ 
vestigation  in  the  Laboratory  of  Engineering  Chemistry,  Boston, 
by  Mr.  Arthur  D.  Little,  it  was  found  that  in  a  fairly  well- 
ventilated  room  the  presence  of  a  man  caused  an  increase  in 
the  carbon  dioxide  content  of  2  to  2j4  parts,  while  the  com¬ 
bustion  of  gas  raised  the  amount  of  carbon  dioxide  3^  or  4 
parts. 


MARINE  STREET  LAMPS. — A  prominent  American  scien¬ 
tist  is  quoted  as  saying  that  as  the  light  efficiency  of  luminous 
sea  animalculae  is  roughly  about  14  times  better  than  the  effi¬ 
ciency  of  the  best  electric  light  when  measured  in  heat  units, 
he  believed  that  if  a  sufficient  amount  of  money  were  put  be¬ 
hind  biologists  in  the  next  20  years,  they  might  so  improve  and 
develop  the  breed  of  such  animalculae  that  every  street  lamp 
would  in  fact  be  an  aquarium. 

PHYSICAL  NOTATION. — At  the  recent  meeting  in  Lon- 
'don  of  the  International  Congress  of  Applied  Chemistry,  a 
system  of  physical  notation,  presented  jointly  by  the  Faraday 
Society  and  Bunsen  Gesellschaft,  was  adopted.  Prof.  Charles 
Marie,  of  the  Sorbonne,  Paris,  also  presented  a  report  from  the 
Societe  de  Chemie  Physique  on  physical  constants  and  numer¬ 
ical  values,  and  upon  motion  an  international  committee  was  ap¬ 
pointed  to  consider  the  definite  formulation  of  such  data. 

NATIONAL  DAYLIGHT  ASSOCIATION.— The  National 
Daylight  Association  of  Cincinnati,  O.,  has  started  a  press  cam¬ 
paign  to  interest  the  country  generally  in  legislation  for  “More 
Daylight.”  The  movement  for  setting  back  clocks  for  one  hour 
between  May  i  and  Oct.  1  originated  in  England  last  year,  and 
recently  an  ordinance  was  passed  to  give  it  effect  in  Cincinnati. 
The  object  of  the  present  association  is  stated  to  be  “the  saving 
of  one  hour  of  daylight  each  day  for  five  summer  months— 
May  I  to  Oct.  I — of  each  year  to  all  the  people  of  the  United 
States.” 


ELECTRICITY  IN  GAS  WORKS.— Ur.  Caryl  D.  Haskins 
in  a  recent  address,  and  in  illustrating  the  widespread  uses  of 
electricity,  remarked  that  any  gas  authority  will  say,  if  he  is 
questioned  very  closely,  that  no  modern  gas  works  should  be 
without  electric  service.  The  most  modern  gas  plants,  built, 
say,  in  the  last  two  or  three  years,  use  an  average  of  about 
I  kw-hour  for  every  1000  ft.  of  gas  produced.  The  tar  pumps, 
the  water  pumps,  and  the  coal  conveyors,  the  blowers,  all 
heretofore  extravagantly  operated  by  wasteful  steam  lines  and 
more  wasteful  engines,  have  gone,  and  as  one  gas  man  said  re¬ 
cently,  “Of  course  we  don’t  advertise  it,  but  electricity  is  really 
the  only  safe  thing  to  light  a  gas  works  with.” 


RIGHT  OF  SUBSCRIBERS  TO  TELEPHONE  SERVICE. 
— By  a  recent  decision  of  the  Iowa  Supreme  Court  an  interest¬ 
ing  legal  point  in  relation  to  the  use  of  the  telephone  was 
settled  in  that  State.  A  subscriber  to  the  Marcy  Mutual  Tele¬ 
phone  Company,  of  Boone,  was  alleged  to  have  listened  over  the 
line  and  to  have  used  profane  and  abusive  language.  The 
company  took  out  the  man’s  telephone.  Later  the  subscriber 
promised  to  amend  his  ways,  but  the  company  refused  to  re¬ 
place  the  instrument.  The  man  brought  suit  against  the  tele¬ 
phone  company  to  have  service,  and  the  court  ordered  the 
telephone  put  in.  The  company  appealed  to  the  Supreme  Court, 
where  the  decision  of  the  lower  court  has  now  been  upheld. 


CHICAGO  ELECTRIC  CLUB  OUTING.— .\s  chairman  of 
the  entertainment  committee,  Mr.  J.  J.  Schayer  reported  at  the 
meeting  of  the  Electric  Club,  of  Chicago,  on  July  7,  that  ar¬ 
rangements  were  well  under  way  for  the  outing  of  the  club 
at  Michigan  City  on  Saturday,  July  17.  It  is  expected  that  a 
party  of  about  300,  including  ladies,  will  board  the  steamer 
Theodore  Roosei'elt  at  the  Clark  Street  bridge,  Chicago,  at 
10  a.  m.  on  that  day,  proceeding  to  Michigan  City,  where  a 
midday  dinner  will  be  served.  In  the  afternoon  there  will  be 
various  races,  games  and  athletic  contests,  including  a  baseball 


match.  Returning,  the  members  of  the  club  will  leave  either 
at  4  p.  m.  or  at  7  145  p.  m.  Tickets  are  sold  at  $1.50  each,  and 
this  includes  the  dinner  at  Michigan  City. 


BUFFALO  LINE-WIRE  THIEVES.— Tht  Buffalo  &  Lake 
Erie  Traction  Company  and  other  concerns  in  southern  Erie 
and  Chautauqua  counties,  have  lately  been  troubled  by  wire 
thieves.  Early  Thursday  moning  the  arrest  of  one  of  the  gang 
was  accomplished,  and  he  was  held  to  await  the  action  of  the 
grand  jury.  The  accused'was  caught  while  engaged  in  cutting 
the  cable  at  the  top  of  a  pole  near  the  Portland  substation,  he 
having  already  stripped  six  poles.  Four  men  and  a  horse  and 
wagon  were  found  nearby.  The  prisoner  proved  to  be  a  for¬ 
mer  lineman  of  the  traction  company.  The  damage  has  been 
estimated  at  $500,  besides  that  due  to  the  stopping  of  the  cars 
running  directly  from  Buffalo  to  Westfield  for  about  a  week. 


EARLY  CENTRAL-STATION  PRACTICE.— In  an  inter¬ 
esting  address  recently  delivered  at  the  first  annual  convention 
of  the  Brooklyn  Company  N,  E.  L.  A.  Section,  Mr.  Caryl  D. 
Haskins  recalled  some  experiences  of  21  years  ago  when  he 
was  on  the  staff  of  the  London  Grosvenor  Gallery  central  sta¬ 
tion.  The  station  had  no  heavy-current  ammeters,  and  the  de¬ 
ficiency  was  supplied  as  follows :  A  slot-like  trough  was  cut 
in  a  block  of  wood,  and  terminals  attached  at  either  end  of  the 
slot,  with  a  body  of  mercury  connecting  the  terminals.  This 
crude  apparatus  was  calibrated  against  a  Kelvin  balance  using 
an  ordinary  glass-bulb  thermometer  immersed  in  the  mercury, 
and  in  routine  use  the  current  passing  through  the  “instru¬ 
ment”  was  determined  by  a  reading  of  the  same  thermometer. 
In  the  same  plant  knife-blade  switches  were  used  to  handle 
the  2200-volt  circuits,  and  for  use  in  switching  there  were  pro¬ 
vided  pieces  of  2-in.  belting  about  2  ft.  long,  each  with  a 
wooden  handle.  The  rule  was  to  take  the  switch  firmly  in  the 
right  hand  and  the  piece  of  belting  firmly  in  the  other,  pull  out 
the  switch,  and  then  “swat”  the  arc  with  the  belting.  Referring 
to  early  power  service  in  this  country,  Mr.  Haskins  quoted  the 
following  rule  established  by  a  central  station  for  testing 
recording  meters  on  power  service :  “Examine  the  installation. 
Estimate  the  work  being  done  by  the  motor  in  horse-powers. 
Multiply  by  746.  Test  the  meter  by  the  customary  formula.  If 
meter  checks  within  10  per  cent,  correct.  If  not,  estimate  the 
horse-power  again.” 


BOOMING  GAS. — A  London  contemporary  gives  the  fol¬ 
lowing  account  of  enterprise  on  the  part  of  an  English  gas 
company,  which  story  carries  a  lesson  for  the  wide-awake 
central-station  man :  In  one  of  the  better-class  London  suburbs, 
the  gas  company  arranged  with  a  local  builder  to  pipe,  free  of 
all  cost,  any  houses  which  he  erected.  When  several  of  the 
residences  had  been  completed  the  company  prevailed  upon  the 
builder  to  finish  one  completely  ready  for  occupation,  and  it 
fitted  up  this  house  with  every  gas-consuming  device  likely  to 
be  adopted  by  a  tenant.  The  appliances  installed  include  gas 
fires,  a  gas-heated  copper,  gas  cooker,  geyser  in  the  bathroom, 
hot-water  circulator,  and  attractive  pendants  and  brackets  in  all 
the  rooms.  These  can  be  shown  in  operation  to  any  caller.  A 
tenant  taking  one  of  the  neighbors  of  the  sample  house  is  in¬ 
vited  to  have  any  or  all  of  the  fittings  exhibited,  and  to  pay  for 
them  outright  at  a  substantial  discount  from  the  list  prices,  or 
to  use  them  under  a  hire-purchase,  or  rental  scheme,  no  charge 
being  made  for  the  cost  of  installation  or  for  the  original  piping. 
Bills  are  printed  by  the  company  advertising  the  property,  and 
in  return  for  this  publicity  of  his  houses,  the  builder  is  asked 
to  use  them  under  a  hire-purchase,  or  rental  scheme,  with  no 
charge  to  conduct  victims  through  the  place.  Our  contemporary 
adds  that  such  enterprise  is  worthy  of  a  better  cause,  and  that 
it  now’  devolves  upon  central  stations  to  take  a  leaf  out  of  the 
gas  companies’  book  and  adopt  similar  methods  for  promoting 
the  introduction  of  electricity  into  small  and  medium-sized 
residential  property.  Having  suitable  fittings  in  position,  with 
lamps  running  and  everything  in  readiness  for  use,  is  by  far 
the  surest  means  of  obtaining  a  consumer. 
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Electrical  Installation  of  a  Publishing 
Company. 

ONE  of  the  most  completely  equipped,  electrically  operated 
industrial  plants  of  the  East  is  the  installation  of  the 
Phelps  Publishing  Company,  of  Springfield,  Mass., 
which  is  the  home  of  the  magazines  Good  Housekeeping, 
Orange  Judd  Farmer,  Current  Events,  American  Agricultural¬ 
ist,  New  England  Homestead,  Farm  and  Home,  Popular  Fash¬ 
ions  and  the  Woman’s  Home  Journal.  The  Phelps  company 
is  an  organization  of  long  standing  in  Springfield,  but  about 
two  years  ago  the  original  plant  of  the  company  was  destroyed 
by  fire,  and  it  was  decided  to  rebuild  on  substantially  the  same 
site,  equipping  the  plant  with  the  electric  drive  and  illumina¬ 
tion.  Under  the  general  management  of  Mr.  Herbert  Myrick 
the  work  was  pushed  through  to  completion,  the  engineering 
plans  and  plant  construction  being  prepared  and  superintended 
by  Mr.  George  T.  Gilbert,  consulting  engineer  of  the  company. 
The  Phelps  Building  is  an  eight-story  reinforced-concretc 
structure,  280  ft.  long  by  105  ft.  wide,  with  basement  and  a 
roof  photo-engraving  department.  The  plant  is  located  on  a 
lot  bounded  by  Worthingrton,  Broadway  and  Bridge  Streets,  near 
the  business  center  of  the  city.  The  reinforced-concrete  work 
was  done  by  the  Turner  Construction  Company,  of  New  York. 
The  electrical  equipment  is  of  particular  interest  because  every 
machine  is  driven  by  a  motor,  and  the  illumination  is  almost 


FIG.  I. — MOTOR-DRIVEN  LINOTYPES. 


necting  with  a  freight  elevator  leading  to  the  street  level.  The 
motor  operating  the  hoist  is  a  direct-current,  240-volt  machine. 
There  are  two  Warren  &  Deane  feed  pumps  for  boiler  service. 
The  stokers  are  steam-driven,  and  a  500-hp  National  feed- 
water  heater  is  in  service,  a  smaller  heater  of  the  same  type 
being  available  for  domestic  hot- water  supply.  A  12-in.  main 
and  a  lo-in.  main  lead  into  the  engine-room  from  the  boiler- 
room,  branches  being  taken  off  for  the  different  generating 
units.  An  8-in.  auxiliary  main  is  also  run  through  the  plant.' 
The  exhaust  steam  is  carried  to  the  feed-water  heaters  in  a 
i2-in.  line,  there  also  being  an  i8-in.  connection  to  the  atmos¬ 
phere  for  free  exhaust. 

The  generating  units  ccmiprise  four  direct-connected  sets, 
three  rated  at  35  kw,  100  kw  and  150  kw,  consisting  of  West- 
inghouse  three-wire,  compound-wound,  240-volt,  direct-current 
generators  driven  by  American  Ball  horizontal,  single-cylinder. 


FIG.  2. — MOTOR-DRIVEN  RELIEFOGRAPHS  AND  PUNCH  PRESS. 


entirely  accomplished  with  tungsten  lamps.  The  company  has 
a  power  plant  with  a  normal  rating  of  585  kw  in  the  basement. 
The  wiring  is  carried  in  iron  conduit,  and  flexible  control  is 
effected  by  a  30-panel  switchboard  60  ft.  length  located  in  the 
engine-room. 

The  generating  equipment  is  steam  driven.  A  coal  pocket  of 
reinforced  concrete,  holding  300  tons,  is  located  beneath  the 
street  level  so  that  the  fuel  can  be  delivered  by  gravity  from 
wagons.  Draft  is  provided  by  a  concrete-steel  stack  174  ft. 
high  and  6  ft.  in  inside  diameter.  On  the  top  of  this  stack  are 
64  display  lamps  of  2-cp  each,  mounted  on  a  ring  and  supplied 
with  electricity  through  a  roller  contact  which  enables  any  lamp 
to  be  replaced  with  ease.  On  the  summit  of  the  flagpole,  175 
tt.  above  the  street,  are  mounted  12  lamps  of  16  cp  each  for 
advertising  purposes.  , 

There  are  one  440-hp  Babcock  &  Wilcox  and. two  250-hp 
Atlas  water-tube  boilers  in  the  plant,  built  for  200  lb.  pressure 
and  operated  at  a  pressure  of  150  lb.  The  boilers  are  equipped 
with  Murphy  automatic  stokers  located  7  ft.  6  in.  above  the 
floor,  and  coal  is  handled  from  the  storage  pocket  by  a  l-ton 
Sprague  electric  hoist  running  on  a  suspended  I-beam  having  !a 
minimum  radius  of  12  ft.  The  hoist  runway  forms  a  complete 
loop,  and  the  trolley  is  composed  of  two  2-in.  x  2-in.  I-beams 
bonded  together  and  attached  about  18  ft.  above  the  floor. 
The  bucket  used  in  the  coal-handling  system  has  a  capacity  of 
300  lb.,  and  provision  is  made  for  the  removal  of  ashes  from 
the  ash  pits  by  a  runway  located  7  ft.  above  the  floor  and  con¬ 


high-speed,  non-condensing  engines.  The  largest  unit  (300  kw) 
IS  driven  by  a  Hewes  &  Phillips  compound  engine.  There  are 
also  in  service  a  40-kw,  240/120-volt  balancer  set  and  a  7S-kw, 
260-volt,  compound-wound  booster,  direct-connected  to  a  105- 
hp,  240-volt  direct-current  motor.  The  first  machine  takes  care 
of  a  positive  or  negative  variation  of  10  per  cent  on  the  light¬ 
ing  load,  which  is  supplied  from  the  same  generators  that 
handle  the  motor  requirements  of  the  installation.  The  booster 
is  installed  for  the  purpose  of  supplying  power  to  a  number  of 
500-volt  direct-current  motors  of  the  company  which  siTryived 
the  fire,  and  it  is  connected  in  series  with  the  240-volt  busbars 
so  that  both  500-volt  and  240- volt  service,  as  well  as  120-volt 
lighting  service  are  available  in  different  portions  of. the  plant. 
The  switchboard  is  of  black  slate  and  was  designed  and  built 
by  the  Trumbull  Electric  Manufacturing  Company,  of  Plain- 
ville.  Conn.  It  consists  of  nine  three-wire  direct-current  feeder 
panels  for  lighting  service;  one  three-wire  balancer  and  bus 
circuit-breaker  panel ;  four  direct-current  generator  panels ; 
two  blank  generator  panels ;  six  240-volt,  direct-current  motor 
feeder  panels ;  one  ammeter  panel ;  four  500-volt,  direct-current 
motor  feeder  panels ;  one  direct-current  motor  panel,  and  one 
direct-current  booster  panel.  In  case  of  an  accident  to  the 
booster,  two  generators  may  be  electrically  connected  together 
in  series.  A  differential  relay  is  connected  across  the  lighting 
busbars  of  the  board  and  arranged  to  trip  a  circuit-breaker  in 
one  outside  bus  in  case  of  a  dangerous  unbalancing  of  the  volt¬ 
age  in  the  three-wire  system.  With  the  board  are  provided  two 
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voltmeters,  one  to  irnlicate  voltage  on  either  side  of  the  bal¬ 
ancer,  of  any  generator  and  of  the  booster,  by  means  of  suitable 
receptacles  located  on  the  machine  panels,  and  the  other  being 
connected  to  indicate  the  potential  across  the  500-volt  busbars 
through  a  receptacle  on  the  booster  panel,  and  the  ground  volt¬ 
age  to  the  1 20- volt,  240-volt  and  500-volt  busbars  through  re¬ 
ceptacles  on  the  ground-detector  panel.  Each  motor  feeder 
circuit  contains  an  ammeter  shunt  with  leads  running  to  the 
ammeter  panel,  a  plug  switch  being  used  to*  throw  any  circuit 
upon  the  proper  instrument.  When  shunting  a  motor  feeder 
circuit  through  the  ammeter  for  a  reading,  the  circuit-breaker 
attached  to  that  circuit  is  opened,  each  circuit  being  provided 
with  an  automatic  circuit-breaker  manufactured  by  S.  B.  Con- 
dit,  Jr.,  &  Company,  Boston.  No  fuses  were  used  on  the  motor 
panels  of  the  switchboard.  The  circuit-breaker  located  on  the 
bus  circuit  panel  between  the  motor  and  the  lighting  divisions 
of  the  switchboard  is  of  4000  amp  capacity  at  240  volts. 

In  general,  the  feeder  conduits  for  motor  and  lamp  circuits 
are  of  1.5-in.  pipe,  and  the  building  is  divided  into  two  equal 
parts  with  separate  wells  for  the  risers  feeding  each  half  of 
the  establishment.  One  lamp  and  one  motor  distribution  box 
are  located  between  each  floor  in  the  shaft,  and  from  these  boxes 
short  runs  of  distributing  feeders  are  made  to  the  floor  levels, 
where  the  conduits  are  carried  horizontally  across  and  through 
the  floor  structure  in  such  a  way  that  the  riser  shaft  boxes 
supply  adjoining  floors.  That  is,  the  lighting  feeders  from  a 
riser  box  in  the  shaft  between  the  fifth  and  sixth  floors  serve, 
for  example,  the  ceiling  of  the  fifth  floor,  while  the  motor 
feeders  branching  from  the  corresponding  motor  distribution 
box  between  the  fifth  and  sixth  floors  run  downward  to  a 
horizontal  fanning  out  at  the  fifth  floor.  The  building  is  di¬ 
vided  into  a  large  number  of  bays  20  ft.  square,  there  being  70 
bays  per  floor.  Elach  bay  is  provided  with  an  average  of  one 
motor  and  two  lamp  outlets,  the  former  being  in  the  floor  and 
the  latter  in  the  ceiling.  To  enable  the  connections  to  be  made 
with  ease  when  they  are  wanted,  there  were  left  in  the  concrete 
construction  of  the  ceilings  and  floors  over  7000  tin-sleeveH 
wooden  plugs  i}4  in.  in  diameter,  three  being  allowed  per  bay 
for  the  running  of  flexible  wires  where  needed. 

Tungsten  lamps  with  prismatic  glass  shades  are  used  exten- 


include  the  machine  equipment  of  all  departments  of  the  Phelps  \ 

Company : 

PHOTO-ENGRAVING  DEPARTMENT. 

One  Sprague,  shunt,  aioo  r.p.m.— one  Royle  router,  10,000  r.p.m. 

One  34'hp  Sprague,  shunt,  1320  r.p.m. — one  beveler. 

One  ^-hp  Sprague,  shunt  aooo  r.p.m. — one  Royle  router,  2000  r.p.m. 

One  ii-hp  Sprague,  shunt,  1400  r.p.m.— one  combination  jig  saw  and  drill 
press. 

One  ^-bp  Sprague,  shunt,  1320  r.p.m.— one  Royle  trimmer. 

One  }i-hp  Sprague,  shunt,  2150  r.p.m. — one  Royle  circular  saw,  glass  eye- 
protector. 

One  H*hp  Sprague,  shunt,  2130  r.p.m. — one  Royle  circular  saw,  glass  eye- 
protector. 

One  i/20-hp  Emerson,  shunt,  1750  r.p.m. — polisher  and  buffer. 

PHOTOGRAPHIC  GALLERY. 

One  roof  fan  motor,  Sprague,  vertical  shaft,  shunt,  1500  r.p.m. 

One  i-hp  fan,  diameter  24  in.,  to  extract  fumes  from  dark  room. 

GENERAL  OFFICES. 

Three  Burroughs  adding  machines,  approximately  i/2o-hp  motor,  each 
direct  driven. 

One  Burroughs  computing  machine,  approximately  1/20  hp  motor,  each 
direct  driven. 

MAILING  LIST  DEPARTMENT. 

Eight  Sprague  motors,  ^-hp  shunt,  1650  r.p.m.,  each  driving  a  reliefo- 
graph. 

Three  Sprague  shunt  motors,  ^-hp,  1300  r.p.m.,  each  driving  a  Dick 
mailer. 

One  i-hp  Sprague  shunt  motor,  600  r.p.m.,  driving  Pollard-Ailing  punch 
press. 

One  j4-hp  Sprague  motor,  shunt,  1350  r.p.m.,  driving  dotting  machine. 

Two  54-hp  Sprague  motors,  shunt,  700  r.p.m.,  driving  two  wrapper  presses. 

LINOTYPE  DEPARTMENT. 

Nine  ^-hp  Sprague,  shunt,  340  r.p.m.,  each  driving  a  linotype  machine. 

ELECTROTYPE  FOUNDRY. 

One  I-hp  Sprague,  shunt,  1400  r.p.m.— one  trimmer. 

One  i-hp  Sprague,  shunt,  1400  r.p.m. — one  saw. 

One  I-hp  Sprague,  shunt,  1400  r.p.m. — one  end  plate  trimmer. 

One  I-hp  Sprague,  shunt,  1400  r.p.m. — one  tail  trimmer. 

One  3-hp  Sprague,  shunt,  1140  r.p.m. — One  curved  router. 

One  2-hp  ^rague,  shunt,  1160  r.p.m. — one  curved  router. 

One  2-hp.  Sprague,  shunt,  1300  r.p.m.— one  curved  router. 

One  i-hp  Sprague,  shunt,  700  r.p.m. — one  bender. 

One  I-hp  Sprague,  shimt,  700  r.p.m. — one  bender. 

One  I-hp  Sprague,  shunt,  1400  r.p.m. — one  small  shaver. 

One  2-hp  Sprague,  shunt,  1250  r.p.m.— one  rougher. 

One  2-hp  Sprague,  shunt,  1250  r.p.m.— one  large  shaver. 

One  a-hp  Sprague,  shunt,  1300  r.p.m. — one  rougher. 

One  2-hp  Sprague,  shunt,  1300  r.p.m. — one  metal  saw. 

One  I-hp  Sprague,  shunt,  1350  r.p.m. — one  metal  saw. 

One  I-hp  Sprague,  shunt,  1450  r.p.m.— one  trimmer. 

One  j4-np  Spragruc,  shunt,  1550  r.p.m.— one  flat  bed  router. 

One  j4-hp  Sprague,  shunt,  1500  r.p.m. — one  jig  saw  and  combination  drill. 

One  2-hp  Sprague,  shunt,  1160  r.p.m. — one  wax  shaver. 

One  4-hp  Sprague,  compound,  800  r.p.m. — one  United  molding  press. 

One  s-hp  Sprague,  shunt,  1100  r.p.m.— one  Hoe  molding  press._ 

One  3-hp  Sprague,  shunt,  1300  r.p.m. — one  Hoe  hydraulic  molding  press. 

One  I-hp  Sprague,  shunt,  1350  r.p.m. — one  electrolytic  pump. 

ELECTROPLATING  COPPER-ROOM. 


sively  on  the  different  floors  except  where  special  con<fitions 
enabled  other  types  of  lamps  to  be  employed.  In  general,  each 
corridor  landing  is  lighted  by  one  40-watt  tungsten  lamp,  and 
in  loog  corridors  one  such  lamp  is  allowed  to  each  20-ft.  bay. 
The  general  offices  are  lighted  with  25  4-lamp  tungsten  fixtures, 
60-watt  units  being  used  in  each  socket.  Prismatic  glass  shades 
are  hung  ii  ft.  above  the  floor,  and  the  office  area  is  about  400 
sq.  ft.  In  the  mailing-room  the  company  uses  a  Cooper  Hewitt 
mercury-vai>or  lamp  in  each  20-ft.  bay.  In  the  composing- 
room  each  20-ft.  bay  is  equipped  with  a  Cooper  Hewitt  new 
curved-tube  lamp,  operated  in  series  with  a  2-amp,  120- volt 
tungsten  lamp,  with  prismatic  glass  bowl  ii  ft.  above  the  floor. 
The  pressroom  is  equipped  in  general  after  the  manner  of  the 
main  offices,  the  fixtures  having  gun-metal  finish.  In  the  photo¬ 
engraving  department  two  sets  of  Cooper  Hewitt  lamps  are 
used  for  photographic  work,  and  there  are  eight  40-amp  arc 
lamps  for  printing  negatives.  There  are  eight  dark  rooms,  each 
provided  with  a  sliding-screen  window  of  yellow  or  red  glass, 
an  ordinary  i6-cp  carbon-incandescent  lamp  being  hung  out¬ 
side.  The  main  pressroom  has  12  120-volt  enclosed  arc  lamps 
of  the  portable  type,  and  the  press  frames  are  wired  on  all 
landings  for  incandescent  lamp  connections.  All  the  lighting 
panel  boards  are  provided  with  terminals  for  the  attachment  of 
meters  in  case  the  company  rents  any  floor  or  office  section  to 
other  parties.  A  number  of  tenants  are  now  served  in  this 
way. 

The  variety  of  uses  to  which  the  motors  are  put  and  the  sizes 
of  motors  required  cover  an  extended  range.  It  is  the  com¬ 
pany’s  intention  to  gradually  weed  out  the  500-volt  motors  as 
they  become  worn  out  and  replace  them  with  240-voIt 
machines.  Ultimately  the  plant  will  be  equipped  for  straight 
240-volt  and  I20-volt  service.  The  following  data  on  motors 


Equipment : 

Three  electrolytic  tanks,  each  6  ft.  by  30  in.  by  33  in. 

Three  S-volt,  1 000-amp,  bipolar  generators. 

Motors: 

Two  lo-hp  Sprague,  shunt,  each  direct  connected  to  a  looo-amp  generator. 
One  10-hp  Sprague,  shunt,  each  direct  connected  to  a  looo-amp  generator. 
One  3-hp  Sprague,  shunt,  driving  20-in.  fan  for  fume  extraction. 

PRESSROOM,  FIFTH  FLOOR  OF  BUILDING. 

One  2-hp  Sprague,  shunt,  1400  r.p.m. — one  paper  cutter,  34  in. 

One  25-np  Sprague,  shunt,  800  r.p.m.— one  Hoe  press. 

One  lo-hp  Sprague,  compound,  600  r.p.m. — one  Cottrell  press,  G.  E. 
controller. 

One  is-hp  Sprague,  compound,  1150  r.p.m. — one  four-color  Cottrell  press. 
One  J4-hp  Sprague,  shunt,  1350  r.p.m. — one  rewinder. 

One  6-hp.  Sprague,  compound,  600  r.p.m. — one  No.  9  Scott  press. 

One  s-hp  Sprague,  compound,  800  r.p.m. — one  CompSell  press. 

One  s-hp  Sprague,  compound,  800  r.p.m. — one  Optimist  press. 

One  s-hp  Sprague,  compound,  600  r.p.m. — one  No.  7  Scott  press. 

One  8-hp  Sprague,  compound,  8so  r.p.m. — one  No.  10  Scott  press. 

One  3-hp  Sprague,  shunt,  1200  r.p.m. — one  White  cutter. 

One  2ji-hp  Sprague,  shunt,  600  r.p.m. — one  Cottrell  folder. 

One  2}4-hp  Sprague,  shunt,  6so  r.p.m.— one  Cottrell  folder. 

One  3-hi)  Sprague,  shunt,  1200  r.p.m.— one  Hercules  book  pr^. 

One  yi-ap  Sprague,  shunt,  laoo  r.p.m. — four  Universal  stitching  machines. 
Two  4-hp  Sprague,  compound,  800  r.p.m. — (total)  two  Miehle_  presses. 

Two  2-hp  Sprague,  shunt,  1300  r.p.m. — each  drives  one  covering  machine. 
One  4-hp  ^rague,  shunt.  950  r.p.m.— one  fathering  machine. 

Five  i-hp  S^ague,  shunt.  1200  r.p.m.— each  drives  one  job  press. 

One  )4-np  Sprague,  shunt,  1450  r.p.m. — one  .\merican  press. 

PRESSROOM  IN  BASEMENT. 

One  as-hp  ^rague,  compound,  800  r.p.m. — one  Scott  magazine  press. 

One  50-hp  ^rague,  compound,  driving  one  Cottrell  four-color  newspaper 
press,  with  lo-hp  teazer  motor  for  slow  speed  work,  operated  by 
motor-control  panel  switches;  also  one  7. s-hp  motor  for  partial  opera¬ 
tion  at  slow  speed. 

One  so-hp  Bullock,  compound,  650  r.p.m. — driving  one  Hoe  newspaper 
press;  also  one  lo-hp  Bullock  for  slow  speed  operation.  Bullock 
control. 

Two  i-ton  paper  hoists,  Sprague. 

One  yi-ton  paper  hoist,  Sprague. 

Note  on  control; 

Scott  magazine  press  equipped  with  Kohler  single-motor  control. 
Cutler-Hammer  controllers  used  in  part  in  press  room  on  fifth  floor. 

CARPENTER  SHOP. 

One  lo-kp  Sprague,  shunt  motor,  drives  i/16-in.  circular  saw,  one  mor¬ 
tising  machine  and  one  grindstone. 

Mr.  Thomas  Walling  is  chief  electrician  of  the  Phelps  Com¬ 
pany’s  plant. 
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Experimental  Method  for  the  Analysis  of 
E.m.f.  Waves. 


By  P.  G.  Agnew. 


IT  is  often  of  importance,  both  in  physical  and  in  engineer¬ 
ing  work,  to  obtain  a  knowledge  of  the  harmonics  present 
in  the  e.m.f.  wave  of  a  generator.  While  several  types  of 
apparatus  are  commercially  obtainable,  notably  oscillographs 
and  curve  tracers,  which  trace  the  wave  with  various  degrees  of 
accuracy,  most  of  such  apparatus  is  elaborate  and  expensive. 
After  the  curves  are  obtained  the  ordinates  at  a  specified  num¬ 
ber  of  points  are  accurately  measured  and  from  the  results  the 
amplitudes  of  the  various  harmonics  are  calculated.  The 
arithmetical  computation  of  these  Fourier  coefficients  has  been 
greatly  simplified  within  the  last  few  years  by  methods  de¬ 
veloped  by  a  number  of  different  investigators.  In  some  forms 
of  apparatus  the  curve  is  not  obtained  automatically,  but  the 
ordinates  are  given  directly  by  point-to-point  methods.  Of 
some  20  methods  summarized  by  Orlich’  all  but  one,  the 
method  of  resonance  due  to  Dr.  M.  I.  Pupin,  require  highly 
specialized  apparatus. 

Dr.  Pupin*  passed  the  current  to  be  analyzed  through  a  non- 
inductive  resistor,  around  the  terminals  of  which  he  connected 
a  tuning  circuit,  consisting  of  a  condenser  and  an  inductor  of 
adjustable  inductance.  By  adjusting  for  resonance  with  any 
desired  harmonic,  and  by  observing  the  rise  of  potential  across 
the  condenser  by  means  of  an  electrostatic  voltmeter,  it  is  pos¬ 
sible  to  calculate  the  amplitude  of  the  harmonic.  But  even  in 
his  case  it  is  necessary  to  have  at  hand  inductors  of  a  rela¬ 
tively  wide  range  of  adjustable  self -inductance  and  electro¬ 
static  voltmeters  with  a  considerable  range  of  sensitiveness. 

The  experiments  here  described  were  undertaken  to  deter¬ 
mine  whether  it  is  possible  to  get  an  approximate  value  of  the 
first  and  second  harmonics  present  in  an  e.m.f.  wave  by  means 
of  ordinary  portable  instruments  and  calibrated  condensers. 

A  distorted  e.m.f.  wave  will  pass  more  current  into  a  con¬ 
denser  than  a  pure  sine  wave  having  the  same  effective  value. 
One  ought,  then,  to  be  able  to  use  this  fact  to  determine  the 
amplitudes  of  the  harmonics  to  which  the  distortion  is  due. 
For  simplicity,  suppose  the  third  harmonic  only  to  be  present, 
and  let  E  be  the  reading  of  the  voltmeter  and  I  that  of  the 
ammeter  (Fig.  i).  If  £1  and  En  represent  the  e.m.fs.  of  the 
fundamental  and  harmonic,  then  one  may  consider  that  they 
cause  the  respective  currents  »i  and  in  to  flow  in  the  condenser. 


- @ - 

FIGS.  I  AND  2. — ARRANGEMENT  OF  TESTING  CIRCUITS. 


course,  account  must  be  taken  of  the  resistance  and  inductance 
of  the  ammeter.  It  is  evident  that  it  is  extremely  difficult  to 
obtain  indicating  instruments  whose  error  is,  for  example,  not 
greater  than  o.i  per  cent,  under  the  conditions  of  frequency 
and  wave  form  implied. 

.METHOD  EMPLOYED. 

The  necessity  of  knowing  the  absolute  values  of  the  current 
and  voltage  may  be  avoided  by  substituting  a  resistor  in  place 
of  the  condenser  and  adjusting  the  resistance  to  give  the  same 
settings  on  the  ammeter  and  the  voltmeter  as  were  observed 
with  the  condenser.  This  is  really  making  the  ultimate  meas¬ 
urement  that  of  an  impedance  rather  than  that  of  an  e.m.f., 
as  will  be  seen  by  developing  the  formula  for  the  ratio  of  the 
harmonic  to  the  fundamental  e.m.f.  Suppose  that  the  third 
and  the  fifth  harmonics  are  present.  Let  L  be  the  total  in¬ 
ductance,  and  R  the  total  resistance  of  the  circuit,  shown  in 
Fig.  2.  Then  the  three  components  of  current  are 


£. 

V«’+l 

r3.L- 

\  ^ 

E-, 

-  3 

1 

i  1 

! 

LL 

These  'three  currents,  being  of  different  frequencies,  combine 


If  C  is  the  capacity  and  w  is  2x  times  the  frequency  of  the 
fundamental,  and  if  the  resistance  of  the  ammeter  be  neglected 
£•  =  £1*  -f  En* ;  ii  =  £i«C 

P  =  li*  -f  *n*  :  In  =  Entire 

Thus  there  are  obtained  four  equations  connecting  £1,  En, 
ii,  in,  from  which  these  four  quantities  may  be  calculated.  This 
process  is  the  inverse  of  that  sometimes  employed  in  correct¬ 
ing  for  wave  form,  for  example,  in  the  three-voltmeter  method 
of  measuring  inductance.  Theoretically  it  could  be  extended 
to  any  number  of  harmonics.  Preliminary  experiments  on 
waves,  obtained  by  combining  e.m.fs.  of  different  frequencies 
in  known  proportions,  indicated  that  the  method  was  limited 
by  the  unavoidable  errors  to  the  determination  of  one  har¬ 
monic,  and  that  it  did  not  give  good  results  even  then.  Of 

^  Orlicb,  “Aufnahme  und  Analyse  von  Wechselstromkurven,”  Braun¬ 
schweig;  1906. 

‘.4m.  Jonrnal  of  Science,  48;  pp.  379,  473.  »894- 


to  give  a  resultant  as  though  they  were  mutually  in  electrical 
time-quadrature  with  each  other.  The  resultant  current  is, 
therefore, 

/  = 

It  is  evident  that  a  certain  value  of  the  current  I  can  be 
made  up  of  any  number  of  combinations  of  ii,  it  and  u,  and 
that  a  knowledge  of  the  actual  values  of  R,  L  and  C  for  each 
adjustment  can  be  used  for  determining  the  relative  values  of 
£1,  £t  and  Et. 

Let  us  choose  a  value  of  C  such  as  to  make  R  small,  and 
denote  by  Oi,  Ot,  os  the  squares  of  the  impedances  for  the  three 
components  of  e.m.f.,  or  the  expressions  under  the  radical 
signs  in  the  denominators  above;  now  choose  a  second  value 
of  C  and  adjust  R  for  the  same  readings  of  total  current  and 
total  e.m.f.,  I  and  E,  calling  the  new  values  of  the  squares  of 
the  impedances  04,  ch,  a*.  Finally,  short-circuit  the  condenser. 
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again  adjusting  R  for  the  same  readings  of  I  and  E,  giving, 
correspondingly,  a,,  Ot,  a*.  Then  if  we  put 

1  _1_ 

J _ 

a.  a. 


Wi  = 


mi  = 


tn»  = - 


1 


1 


a. 


m*  = 

1 

nts  = - 


m*  = - 


it  may  easily  be  shown  that 


Ej  _  .  / msnts  —  »H*m« 

El  m-ittu  — 


£5  _  niitn^ —  tnzin* 

El  nittn*  —  niiint 

The  relations  between  the  several  component  currents  are 
clearly  shown  in  the  diagram  of  Fig.  3. 

The  fundamental  current  is  represented  by  the  x  co-ordinate 
of  a  system  of  space  vectors,  it  by  the  y  and  u  by  the  2  co¬ 
ordinate.  The  resultant  vector,  I,  then  represents  the  com¬ 
bined  current.  The  relative  magnitudes  of  the  component  cur¬ 
rents  are  next  changed  by  altering  the  constants  of  the  circuit. 
The  vector  /  remains  of  the  same  length,  but  rotates  to  a  new 
position.  The  constants  of  the  circuit  being  again  changed, 
the  end  of  the  vector  I  again  changes  to  a  third  position  on  a 
sphere  of  radius  /.  The  solution  of  the  spherical  triangle  de¬ 
termined  by  the  three  positions  of  the  end  of  the  vector  /, 
when  the  several  component  vectors  are  changed  by  known 
percentages,  allows  one  to  assign  definite  values  to  each  vector, 
as  desired. 

This  graphical  representation  shows  that  the  analysis  of  a 
much  distorted  wave  will  give  values  which  are  not  only 
relatively,  but  absolutely,  more  accurate  than  that  of  a  wave 
which  is  nearly  sinusoidal.  A  determination  is  made  of  the 
sines  of  small  angles  by  the  changes  in  the  cosines  of  the 
angle,  and  thus  the  method  cannot  be  expected  to  yield  reliable 
values  of  harmonics  which  are  present  to  the  extent  of  only  a 
per  cent  or  so.  Accordingly,  if  in  a  numerical  calculation  a 
component  comes  out  as  a  small  imaginary  quantity  of  the 
above  order  of  magnitude,  it  should  be  taken  to  be  zero  so 
far  as  the  accuracy  of  the  method  indicates. 


EXPERIMENTAL  CONDITIONS  FOR  GREATEST  ACCURACY. 

The  quantities  which  enter  into  the  calculation  are  resistance, 
inductance  and  capacity,  which  depend  directly  on  bridge 
measurements,  together  with  the  frequency.  It  is  to  be  noted 
that  the  only  thing  required  of  the  voltmeter  is  sensibility,  as, 
in  each  case,  it  is  set  at  the  same  point  and  is  working  on  the 
same  frequency  and  wave  form.  The  same  is  true  of  the 
ammeter  with  respect  to  scale  errors  and  the  effect  of  fre¬ 
quency  on  its  readings,  but  the  wave  form  of  the  current 
changes  slightly  between  readings.  However,  if  the  ammeter 
is  affected  by  change  in  wave  form,  the  error  enters  only 
differentially. 

Two  values  of  capacity  are  required  for  the  determination 
of  two  harmonics.  It  has  been  found  by  experiment  that  the 
ratios  of  the  two  values  of  capacity  employed  may  con¬ 
veniently  lie  between  1.5  and  2,  for  the  cases  of  nearly  sinusoi¬ 
dal  and  much  distorted  waves,  respectively.  With  such  a 
ratio,  and  when  Ri  (the  first  value  of  the  resistance)  is  kept 
as  low  as  possible,  Rt  (the  second  value)  will  be,  roughly, 
half  of  Rt  (the  third  value),  thus  giving  good  spacing.  As 
shown  below,  the  use  of  good  paper  condensers  and  soft-iron 
ammeters  will  give  fairly  accurate  results  on  badly  distorted 
waves,  but  for  good  waves  it  is  better  to  use  standard  mica 
condensers  with  a  dynamometer-ammeter,  and  the  accuracy 
may  be  still  further  increased  if  an  approximate  value  of  the 
phase  angle  of  the  condensers  is  known.  In  case  an  alter¬ 
nating-current  mil-ammeter  is  not  available,  the  multiplier  of 
an  alternating-current  voltmeter,  preferably  of  the  dynamome¬ 
ter  type,  may  be  short-circuited,  thereby  affording  a  mil- 
ammeter  which  requires  from  0.05  amp  to  o.i  amp  for  full- 
scale  deflection.  The  recently  introduced  type  of  thermo- 
ammeter  has  the  advantage  of  having  a  negligible  inductance 


and  extremely  low  resistance,  but  the  needle  is  so  slow  in 
assuming  its  final  position  that  the  supply  must  be  very  steady 
to  get  consistent  readings.  Yet  some  inductance  is  of  ad¬ 
vantage  in  that  it  may  be  used  to  neutralize  the  reactance  of 
the  condenser,  and  also  to  reduce  the  effect  of  the  residual 
higher  harmonics  of  which  the  formulas  do  not  take  account. 
It  is  necessary  in  analyzing  very  good  waves  that  either  the 
inductance  of  the  circuit  be  made  negligible,  or  that  it  be 
made  of  such  a  magnitude  that  its  frequency  of  resonance 
with  the  capacity  used  shall  be  at  least  as  low  as  the  highest 
harmonic  of  which  the  formulas  used  take  account.  If  this  is 
not  done,  resonance  may  occur  in  the  case  of  some  neglected 
higher  harmonic,  bringing  it  out  strongly  in  comparison  with 
the  lower  ones  of  which  the  formula  does  take  account,  even 
though  its  amplitude  in  the  e.m.f.  wave  may  be  negligibly 
small.  It  is  usually  easy  and  convenient  in  practice  to  bring 
the  resonance  point  between  the  two  harmonics  of  which  ac¬ 
count  is  taken,  or  even,  roughly,  to  approach  the  conditions 
of  resonance  for  both  Ct  and  Ct,  the  first  and  second  values 
of  the  capacity, 

9«*CiL  =  I 
25w*CiL  =  I 

with  a  single  value  of  L.  This  is  the  ideal  condition  for  ac¬ 
curacy,  although  for  other  practical  considerations  it  is  better 
to  take  Cl  and  Ct  rather  closer  together  than  this  condition 
requires.  In  fact,  nothing  is  gained  by  attempting  to  make  the 
tuning  close. 

By  making  settings  on  the  ammeter  and  voltmeter  well  up 
on  the  scale,  and  allowing  them  to  stand  some  little  time  with 
current  on,  so  as  to  ensure  steady  conditions,  the  impedance 
settings  may  be  made  to  o.i  per  cent,  or  slightly  better  under 
favorable  conditions.  Hence,  the  calculations  should  be  car¬ 
ried  to  at  least  as  great  an  accuracy. 

A  few  other  details  will  be  considered  in  connection  with 
some  actual  analyses. 

In  the  first  case,  a  badly  distorted  wave  was  obtained  by 
connecting  in  series  three  machines  from  a  harmonic  alter¬ 
nator  set,  in  which  all  of  the  machines  are  rigidly  connected 
to  the  same  shaft.  The  actual  ratios  of  harmonics  could  be 
determined  separately.  The  values  given  are  corrected  for 
slight  impurities  known  to  be  present  in  the  fundamental. 
Paper  condensers,  and  an  ammeter  of  the  soft-iron  type  giving 
full  scale  for  0.5  amp,  were  used  in  this  case.  In  the  accom¬ 
panying  table  of  the  data  of  the  experiment,  the  harmonics  are 
expressed  in  per  cent  of  the  fundamental. 


Cl  =  10.00  microfarads. 

Ct  =  19.32 

L  =  10.6  millihenrys. 

Freq.  =  61.2  cycles  per  second. 


Ri=  10.2  ohms. 
Rt=  85.0  “ 

Rt  =  140.6  “ 

£  =  33  volts. 

1  =  0.235  amp. 


El  Et 

Calculated  .  33.6  per  cent.  17.:  per  cent. 

Actual  .  32.2  “  16.7  “ 


With  the  same  instrument  and  the  same  type  of  condenser 
the  method  was  tried  with  a  machine  giving  a  wave  approxi¬ 
mately  sinusoidal.  When  computed  without  allowing  for  the 
phase  angle  of  the  condensers,  which  averaged  14  minutes  at 
60  cycles,  Et  came  out  a  fairly  large  imaginary  quantity,  and 
Et  about  5  per  cent.  When  computed,  allowing  for  the  phase 
angle  of  the  condensers  by  adding  to  R  the  equivalent  series 
resistance,  r  =  tan  9/wC,  due  to  the  dielectric  loss,  better  re¬ 
sults  were  obtained.  Here,  as  in  the  cases  which  follow,  they 
are  compared  with  the  results  of  careful  analyses,  by  Dr.  M.  G. 
Lloyd,  some  of  which  were  obtained  with  a  Rosa  curve  tracer, 
and  others  by  means  of  a  special  rotating  commutator  designed 
by  Dr.  Lloyd  and  Mr.  J.  V.  S.  Fisher. 

E*  '  Et 

Calculated  values _  6.6  per  cent  (small  imaginary) 

Curve  tracer  values..  7.0  “  2.0  per  cent. 

The  phase  angle  of  the  condensers  used  was  determined  for 
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6o  cycles.  The  same  correction  for  phase  was  applied  for  each 
of  the  harmonics. 

The  following  case  is  that  of  a  combination  wave  from  a 
three-machine  motor-generator  set,  the  third  harmonic  being  the 
only  one  added : 


For  still  higher  frequencies  where  small  values  of  capacity 
can  be  used,  it  would  be  advisable  to  employ  an  air  condenser 
in  order  to  avoid  the  uncertainty  of  correcting  for  the  capacity 
and  phase  angle  with  frequency.  In  all  other  cases  the  con¬ 
denser  should  be  calibrated  at  the  frequency  used. 


Cl  =  1.0037  microfarads.  Ri  =  161  ohms. 

L  =  61.2  millihenrys.  =  2082  ohms. 

E  =  198  volts.  I  =  0.08  amp. 

Frequency  =  61 .2  cycles  per  second. 

£•  (calculated)  .  24.6  per  cent. 

Et  (actual)  .  22.5  “ 


The  condenser  was  a  mica  standard,  having  a  phase  angle  of 
4  minutes  at  60  cycles.  The  calculated  value  of  Et  is  not 
changed  by  allowing  for  the  phase  angle  of  the  condenser. 
The  mil-ammeter  used  was  of  the  dynamometer  type,  full  scale 
reading  o.i  amp,  resistance  160  ohms,  inductance  61.2  milli- 
henrys. 

When  used  on  a  machine  giving  a  good  e.m.f.  wave,  200 
raillihenrys  were  added  to  the  circuit  containing  this  mil- 
ammeter  and  the  mica  condensers,  in  order  to  suppress  the 
residual  higher  harmonics,  as  explained  above. 

Et  Et 

Calculated  values  .  7.2  per  cent.  o  per  cent. 

Curve  tracer  values .  5.5  “  i  “ 

Allowance  for  dielectric  loss  was  necessary. 

A  still  more  rigorous  test  of  the  method  was  made  by  at¬ 
tempting  to  analyze  the  e.m.f.  of  a  machine  in  which  the  third 
harmonic  is  practically  negligible. 


Et 

Values  by  rotating 
commutator .  0.6  per  cent. 

Olculated  for  third 
and  fifth . (small  imag.) 

Calculated  for  third 
only . 4.8  per  cent. 

Calculated  for  fifth 
only . 


Et  Et 

1.6  per  cent.  i.o  per  cent, 
(small  imag.) 


2.1  per  cent. 


Evidently  the  most  the  method  is  capable  of  in  the  case  of 
so  good  a  wave  is  to  indicate  that  the  harmonics  are  extremely 
small.  However,  in  a  large  number  of  engineering  problems  this 
result  is  all  that  is  required.  As  explained  *  above,  the  small 
imaginary  quantities  indicate  that  the  wave  is  so  nearly 
sinusoidal  that  a  separation  into  three  components  is  beyond 
the  accuracy  of  the  method.  Either  of  the  above  values,  rough 
though  they  are,  namely,  4.8  per  cent  for  the  case  where  all  the 
residuals  are  lumped  together  and  computed  as  the  third,  or 
2.1  per  cent  similarly  obtained  for  the  fifth,  really  gives  a 
more  adequate  description  of  the  wave  than  to  call  it  exactly 
sinusoidal.  At  first  sight  it  seems  strange  that  an  equally  good 
or  an  even  better  result  should  be  obtained  by  solving  for  only 
one  harmonic  than  by  trying  to  take  account  of  two,  but  it  is 
to  be  noticed  that  in  the  case  of  one  harmonic  only,  the  result 
depends  on  only  two  readings,  in  one  of  which  the  condenser 
is  short-circuited,  while  in  the  other  the.  current  is  so  nearly  in 
quadrature  that  a  small  change  in  the  resistance  component  of 
the  impedance  is  negligible.  Similar  instances,  where  an 
analysis  for  one  harmonic  only  gives  better  results  than  one 
including  two  harmonics,  may  occur  in  machines  of  higher 
frequency. 

The  following  refers  to  a  180-cycle  machine: 

THIRD.  FIFTH.  SEVENTH. 

Curve  tracer  values.  4.0  per  cent.  0.4  per  cent.  0.4  per  cent. 
Calculated  for  third 

and  fifth .  4.6  per  cent.  (Imaginary) 

Calculated  for  third 

only .  4.3  per  cent. 

In  this,  as  in  the  other  cases  of  very  good  wave  form,  calcu¬ 
lation  for  one  harmonic  only  has  the  advantage  of  being  nearly 
independent  of  the  power  loss  in  the  condenser,  the  latter 
making  in  this  particular  case  a  difference  of  only  o.i  per  cent. 


CONCLUSION. 

From  the  foregoing  it  may  be  said  that  the  accuracy  of  the 
method  is  intermediate  between  that  of  the  curve  tracer  and 
that  of  the  oscillograph;  the  error  may  be  taken  as  not  over 
3  per  cent  of  the  fundamental. 

It  has  the  disadvantage  of  giving  no  idea  of  the  phase  rela¬ 
tions,  and  hence  of  the  form  factor,  and  of  not  lending  itself 
to  the  analysis  of  current  waves,  unless  a  considerable  amount 
of  power  is  available. 

Its  chief  advantages  are  that  no  special  apparatus  is  required 
and  that  the  calculations  are  relatively  simple.  In  case  it  is 
desired  to  know  only  whether  or  not  the  wave  is  nearly  free 
from  upper  harmonics,  all  of  the  harmonics  may  be  lumped 
together  and  computed  as  if  the  third  alone  were  present,  thus 
still  further  simplifying  the  observations  and  computations. 
In  special  cases  a  fairly  complete  knowledge  of  the  impurities 
may  be  gained — for  example,  in  the  case  of  a  star-connected, 
three-phase  generator.  If  the  wave  be  analyzed  for  the  fifth  and 
seventh,  the  first  four  odd  harmonics  are  taken  account  of, 
since  the  third  and  ninth  are  automatically  eliminated  by  the 
star  connection.  However,  for  the  accuracy  necessary  in  com¬ 
mercial  work  engineers  have  usually  found  that  the  third  and 
the  fifth  are  the  only  harmonics  large  enough  to  be  of  im¬ 
portance. 

Another  advantage  of  the  method  is  that  neither  direct  access 
to  the  generator  nor  the  use  of  a  synchronous  motor  is  neces¬ 
sary  so  that  observations  may  be  taken  at  a  distance  from  the 
machine. 

The  writer  is  indebted  to  Messrs.  F.  W.  Grover  and  H.  L. 
Curtis  for  the  determination  of  the  inductances,  and  the  capacity 
and  phase-angle  of  the  condensers  used,  and  to  Mr.  Louis 
Cohen  for  many  valuable  suggestions.  In  fact,  the  method  was 
suggested  by  an  investigation  by  Mr.  Cohen  of  the  differential 
damping  out  of  harmonics  in  an  alternating  magnetic  field  by 
a  copper  slab  placed  in  it.* 


An  Electrical  Device  for  Solving  Equations. 

A  paper  has  recently  been  presented  by  Messrs.  Alexander 
Russel  and  Arthur  Wright  to  the  Physical  Society  of  London 
on  an  interesting  electrical  device  which  can  solve  equations  of 
the  nth  degree,  evaluating  each  and  all  of  the  roots,  succes¬ 
sively,  to  a  certain  degree  of  precision,  besides  being  capable  of 
performing  other  mathematical  accomplishments.  The  device 
consists  of  a  set  of  resistance-coil  slide-rules,  whose  conduct¬ 
ances  may  be  summed  automatically  by  a  specially  designed 
Wheatstone  bridge.  When  the  galvanometer  in  the  Wheatstone 
bridge  shows  that  electrical  balance  has  been  obtained,  it  fol¬ 
lows  that  all  the  conductances  have  been  equated,  and  since 
each  term  in  the  equation  to  be  solved  is  represented  by  its  ap¬ 
proximate  conductance,  the  balance  struck  between  them  repre¬ 
sents  one  particular  solution  of  the  equation,  and,  therefore,  one 
root  of  the  same. 

If  we  consider  the  slide-wire  Wheatstone  bridge  arrangement 
shown  in  Fig.  i,  let  PQ  be  the  resistance  wire,  and  let  the  slider 
O  be  clamped  at  the  middle  point.  A  certain  conductance  in 
mhos  AiBt  is  connected  on  the  left-hand  side,  and  two  other 
such  conductances  OtBt  and  otBt  are  connected  on  the  right-hand 
side.  It  is  evident  that  the  galvanometer  G  will  indicate  a  zero 
balance  if  the  mhos  on  the  two  sides  are  equal ;  that  is,  if  the 
sum  of  the  mhos  in  OtB,  and  otBt  are  equal  to  the  mhos  in  OtBi. 
This  addition  of  conductances  required  to  produce  a  balance  is 
the  fundamental  principle  of  the  machine. 

*A  more  detailed  statement  of  the  method  will  soon  appear  in  the 
Bulletin  of  the  Bureau  of  Standards. 


July  is,  1909. 


ELECTRICAL  WORLD. 


145 


Now  consider  a  particular  equation  that  the  machine  might  be 
called  upon  to  solve ;  let  it  be  the  cubic  equation : 

X*  +  a,jr*  —  OtX  o«  =  o, 

where  x  is  unknown  quantity,  and  oo,  Oi,  oi  are  given  positive 
numbers.  There  are  four  terms  in  this  equation:  three  coeffi¬ 
cients  being  positive  and  one  negative.  We  require  then  to  use 
four  conductances  in  the  Wheatstone  bridge,  three  on  one  side 
and  one  on  the  other,  and  to  make  these  conductances  balance 


FIG.  I. — SLIDE-WIRE  WHEATSTONE  BRIDGE  ARRANGEMENT. 


electrically.  Moreover,  the  individual  conductances  must  be 
such  that  the  first  shall  involve  the  cube  of  the  unknown  quan¬ 
tity,  the  second  must  involve  Oi  times  its  square,  the  third  Ot 
times  the  quantity,  while  the  fourth  is  constant  at  oo. 

A  template  of  thin  insulating  material  is  cut  in  the  specially 
calculated  form  OSCY,  Fig.  2,  and  is  then  wound  parallel  to 
OY  with  thin  insulated  manganin  wire,  the  turns  lying  parallel 
closely  together,  side  by  side,  in  a  single  layer.  The  insulation 
is  scraped  off  the  wire  along  the  edge  OS  in  such  a  manner  that 


FIG.  2. — FORM  OF  INSULATING  MATERIAL. 


a  rubbing  contact  slider  can  move  along  this  edge.  A  fixed 
manganin  resistance  SB,  of  the  proper  value,  is  also  added 
at  S'.  Under  these  conditions  the  conductance  in  mhos  between 
the  traveling  contact  and  B  can  be  brought  into  conformity  with 
the  scale  (a),  which  is  also  a  logarithmic  scale,  or  the  scale  of 
an  ordinary  logarithmic  slide-rule.  Thus,  with  the  traveling 
contact  at  S,  there  will  be  10  mhos  between  this  contact  and  the 
terminal  B,  whereas,  with  the  traveling  contact  at  O,  there  will 
be  only  one  mho  between  O  and  B. 


Q 


FIG.  3. — DIAGRAM  OF  CONTACT  FINGER. 

In  order  to  work  out  the  cubic  equation  given  above,  four 
such  logarithmically  scaled  resistance  templates  are  mounted 
side  by  side  in  a  box,  with  their  contact  edges  parallel.  A  set  of 
contact  fingers  is  then  brought  into  communication  with  these 
contact  edges.  A  contact  finger  is  indicated  diagrammatically  in 
Fig.  3.  is  the  contact  edge  of  the  .template  resistance,  OP 
is  the  contact  finger,  which  is  a  straight  metal  wire  pivoted 
about  the  center  O,  in  such  a  manner  as  to  connect  the  point  O 


with  the  edge  of  the  template  resistance  at  the  point  of  contact 
N.  The  conductance  in  this  template  coil  will  then  be  the  mho§ 
between  N  and  B,  as  per  scale  (a)  Fig.  2.  But  the  angle  O 
which  the  contact  finger  OP  makes  with  the  initial  line  LT*  is 
adjustable,  and  the  finger  can  be  clamped  at  any  desired  angle 
B,  within  required  limits.  In  the  case  indicated  by  Fig.  3,  let  B 
be  such  that  its  tangent  is,  say,  2;  then  TN=.2  0T  always.  If 
we  call  OT  x,  then  TN  —  2x,  and  the  distance  AN  is  p-\-2x. 
But  on  a  slide  rule  this  distance  would  correspond  to  a  reading 
Pjt*.  If  then  we  slide  the  bar  IT  in  the  direction  IT  or  KL, 
so  as  to  carry  the  sliding  contact  from  T  through  N,  the  mhos 
between  0  and  B  through  this  contact  will  be  px*,  up  to  the 
point  when  N  runs  off  the  contact  edge  at  5.  The  value  of  s 
at  any  point  in  this  journey  will  be  indicated  by  the  pointer  L 
along  the  logarithm  scale  KQ.  Consequently,  if  we  read  off  x 
from  scale  KQ,  the  conductance  automatically  maintained  be¬ 
tween  O  and  B  through  the  traveling  contact  will  be  px*  mhos 
as  long  as  the  contact  finger  keeps  on  the  edge  TS. 

The  full  electric  connections  for  solving  the  above  stated 
cubic  equation  are  shown  at  Fig.  4.  Template  A*B»  presents 
the  first  term  x*,  the  template  AtBt  the  second  term  a%x*,  template 
AtB  the  third  term  — chXt,  and  template  AB  the  fourth  term  a*. 
The  angle  B  of  template  A»B»  is,  therefore,  set  to  the  anti¬ 
tangent  of  3,  the  angle  B  of  AtBt  to  the  antitangent  of  2,  that 
of  AiBi  to  the  antitangent  of  i,  or  45  deg.,  and  that  of  AB 
to  the  antitangent  of  O,  or  o  deg.  Moreover,  the  template 


FIG.  4. — CONNECTIONS  FOR  SOLVING  CUBIC  EQUATION, 

AtBt  is  set  with  its  mark  1  under  the  slide  bar  IT\  AtBt  is  set 
at  ^  =  aa  on  its  scale,  AtBt  at  P  =  <h,  and  AB  at  Oo.  Now,  if 
the  slide-bar  pointer  is  set  to  any  point  jr=:r  on  scale  S,  the 
mhos  in  AtBt  will  necessarily  be  jP,  the  mhos  in  AtBt  will  be 
C.3X*,  the  mhos  in  AiBi  will  be  OtXt,  and  the  mhos  in  AB  will  be 
ao.  The  templates  AtBt,  AtBt  and  AiBi,  respectively,  the  positive 
terms  in  the  equation,  are  connected  to  the  P  side  of  the 
Wheatstone  bridge;  while  the  template  AtBi,  representing  a 
negative  term,  is  conected  to  the  Q  side.  The  bridge  is  then 
manipulated,  and  the  slide  bar  IT*  slid  along  until  balance  is 
secured  by  the  evidence  of  no  current  in  the  galvanometer.  The 
distance  x,  on  the  scale  S,  is  then  one  solution  of  the  cubic 
equation. 

If  any  of  the  contact  fingers  run  off  their  contact  edges  dur¬ 
ing  the  travel  of  the  slide  bar  to  the  balance  point,  that  particu¬ 
lar  contact  finger  is  reset,  and  its  connecting  wire  is  changed 
from  Pt  to  Pt  to  Pi  or  from  Qt  to  Qt  to  Qx  by  decimal  shifting 
distances  on  the  slide-wire  PxQx.  It  will  be  found  that  this 
satisfies  the  numerical  theory. 

The  instrument,  which  is  stated  to  be  the  invention  of  Mr- 
Arthur  Wright,  is  described  as  having  a  precision  of  about  i 
per  cent  in  the  particular  embodiment  displayed  with  the 
This  precision,  while  adequate  for  many  practical  purposes,  h 
capable  of  being  increased  by  magnifying  the  scales  and  sizes 
of  the  parts. 

From  an  electrical  standpoint,  since  seven  sliders  and  tern- 


146 


ELECTRICAL  WORLD. 


II 

I' 


I: 


I! 

li 


VoL.  LIV,  No.  3. 


plates  are  illustrated  as  capable  of  being  operated  simultaneously 
for  equations  of  the  sixth  degree,  it  is  evidently  important  that 
the  traveling  contacts  are  all  very  clean  and  bright,  otherwise 
erratic  conductances  and  solutions  might  be  expected. 

The  instrument  ought  not  to  be  extremely  expensive,  and  has 
many  possible  mathematical  applications.  For  a  more  ample  and 
detailed  descriptions  of  its  capabilities,  the  reader  is  referred 
to  the  original  paper.  It  would  seem  likely  that  the  instrument 
would  be  very  useful  in  teaching  the  theory  of  equations,  as 
well  as  in  actually  solving  equations  in  practice. 


Graphical  Computation  of  Fourier’s  Con¬ 
stants  for  Alternating-Current  Waves, 


simple  principles :  Suppose  that  a  function,  say,  f  (x)  has 
been  expanded  into  a  Fourier  series,  so  that 

/  (x)  =  Oi  sin  ar  -f  o«  sin  2  x  -|-  o»  sin  3x  4-  .  .  . 
i/2bo-|-bicosjr  +  6icos2jr-f&»cos3x-j-  .  .  . 

where 


and 


1 

a„  =  —  I  f  (x)  sin  nx  dx 


(x)  cos  nx  dx. 


Now  if  On  be  written  the  form 


By  Chables  S.  Slichteb. 

The  harmonic  analysis  of  alternating-current  curves  by  the 
algebraic  methods  usually  given  in  the  books  is  tedious  and 
leaves  much  to  be  desired.  A  number  of  harmonic  analyzers 
have  been  devised  to  do  this  work  mechanically,  such  as  the 
Henrici  planimeter  and  the  Michelson  and  Stratton  harmonic 
analyzer,  both  of  which  are  very  valuable  for  difficult  work. 
However,  the  usual  alternating-current  curves  are  of  so  simple 


a  type  that  it  is  quite  possible  to  dispense  with  the  more  elabo¬ 
rate  methods.  In  the  first  place,  the  alternating-current  curves 
are  usually  built  up  of  the  odd  harmonics  only,  and,  in  addition 
to  this,  it  seldom  happens  that  harmonics  above  the  fifth,  or 
at  most  the  eleventh,  need  be  determined.  This  simplification 
opens  up  a  number  of  possible  numerical  ways  of  performing 


1  / 

o„  = - /  ;  («)  d  (cos  nx) 

and  if  rectangular  co-ordinate  paper  be  prepared  upon  which 
the  small  divisions  or  increments  in  the  x  direction  are  not 
proportional  to  d  x,  but  proportional  to  d  (cos  x)  (hence  also 
proportional  to  d  (cos  nx),  the  value  of  on  may  be  regarded 
as  the  area  included  between  the  curve  y  =  /  (x),  plotted  upon 
the  special  paper,  and  the  jr-axis,  and  the  two  ordinates  cor¬ 
responding  to  the  limits  of  the  definite  integral.  Figs.  2  to  9 
show  paper  prepared  in  this  way. 

The  manner  of  using  the  paper  is  best  illustrated  by  a  par¬ 
ticular  example.  Fig.  i  is  an  alternating-pressure  curve  plotted 
from  the  ondograph  record  upon  ordinary  rectangular  co¬ 
ordinate  paper.  It  is  convenient  to  divide  the  complete  wave¬ 
length  into  36,  48  or  72  parts.  The  values  of  the  ordinates  of 
the  given  curve  at  these  points  can  be  read  directly  from  the 
curve,  or  they  can  be  placed  in  a  numerical  table.  To  compute 
the  coefficient  ax  lay  off  on  the  vertical  lines  of  the  special 
paper  the  values  of  the  ordinates  of  the  given  curve  at  each 
of  the  36  points  and  sketch  a  curve  through  the  points  thus 
located.  The  result  is  the  continuous  line  of  Fig.  2.*  The  area, 
in  square  inches,  bounded  by  this  curve  is  the  value  of  o».  The 
determination  of  the  area  is,  of  course,  made  by  a  planimeter. 
To  compute  at,  or  the  coefficient  of  sin  2x,  the  same  ordinates 
just  used  are  to  be  laid  off,  but  they  are  to  be  placed  on  every 
alternate  vertical  line  of  the  paper.  The  area  bounded  by  the 
resulting  curve  is  determined  by  the  planimeter,  and  when  di¬ 
vided  by  2  gives  the  coefficient  of  sin  2x.  In  the  present  case 
it  is  obvious  that  the  area  is  zero  and  must  be  zero  for  each  of 
the  even  harmonics. 

To  compute  o»  the  36  ordinates  previously  used  are  laid  off 
on  every  third  vertical  line  of  the  paper,  and  the  area  of  the 


FIGS.  2,  3  AND  4. — CUBVES  FOB  DETEBMINING  THE  COEFFICIENTS  OF  SIN  X,  SIN  2X,  SIN  3X  AND  SIN  5X. 


the  work.  Prof.  John  Perry  described  methods  in  the  London 
Electrician.*  Several  years  ago  the  writer  prepared  a  special 
form  of  rectangular  co-ordinate  paper  for  use  in  computing  the 
Fourier  constants.  The  paper  described  herewith  is  a  newer 
form  with  modifications  suggested  by  the  use  of  the  earlier 
plate. 

The  computation  of  the  constants  is  based  upon  the  following 
’  T.ond.  I-Uct..  XXV.  p.  cSj.  and  Vol.  XXVITI.  p,  3«a. 


resulting  curve  is  taken  by  the  planimeter.  The  result  must  be 
divided  by  3.  It  is  usually  more  convenient  to  lay  off  the 
ordinates  (18  in  this  case)  of  only  the  first  half  of  the  curve 
and  take  the  area  between  the  x-axis  and  the  resulting  curve. 


*In  order  to  reduce  the  diagrams  to  small  space,  only  one  out  of  ten 
of  the  vertical  lines  of  the  original  have  been  reproduced  in  the  small 
diagrams.  The  oririnal  paper  measures  7.44  by  8.54  .in.  Those  that 
use  the  paper  shonld  note  that  the  36  values  mentioned  above  are  to  be 
laid  off  on  the  heavily-drswn  vertical  lines  of  the  paper. 
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This  can  always  be  done  when  only  the  odd  harmonics  are 
present,  but,  of  course,  the  planimeter  reading  is  only  one-half 
of  the  true  area. 

The  computation  of  the  coefficients  of  cos  x,  cos  ^x,  etc., 
are  made  in  the  same  way,  except  that  the  36  or  18  ordinates 


FIG.  CURVE  FOR  DETERMINING  COEFFICIENT  OF  SIN  /X. 

are  laid  off  on  the  heavy  vertical  lines,  beginning  at  the  central 
line  of  the  paper,  and  using  every  heavy  line,  every  alternate 
line,  or  every  third  line,  etc.,  as  the  case  may  be.  The  curves 
(upper  halves  only)  for  the  present  problem  are  given  in 


FIG.  6. — CURVE  FOR  DETERMINING  COEFFICIENT  OF  COS  X. 

Figs.  6,  7,  8  and  9.  The  areas  given  by  the  planimeter  for  cos  nx 
must  be  divided  by  n  in  order  to  obtain  the  value  of  bn.  The 
result  must  be  doubled  if  the  planimeter  is  run  over  only  half 
of  the  complete  curve,  as  drawn  for  example  in  Figs.  7,  8 
and  9.  Care  must  be  taken  in  reading  the  planimeter  to  note 


plate  from  which  the  paper  is  printed  is  so  designed  that 
division  by  x  is  not  required. 

If  there  be  any  doubt  about  the  form  of  any  curve  near  the 
edge  of  the  paper,  it  can  be  determined  by  obtaining  additional 
ordinates  by  interpolation  and  locating  the  additional  points  on 
the  curve.  It  is  sufficient  to  sketch  the  curves  lightly  in  pencil. 
The  labor  increases  very  materially  with  the  higher  harmonics. 
To  check  the  accuracy  of  the  method,  I  have  developed  into 
a  sine  series  the  broken  straight  line  y  —  gox/x  from  x=.o 
to  xz=  ir/3,  y  =  45  —  45  x/x  from  x  =  x/3  to  xz=.r,  both  by 
the  theoretical  method  and  by  the  use  of  the  special  paper.  The 
following  results  permit  comparison : 

Terms  of  series.  Sin  x  Sin  3  x  Sin  3  x  Sin  4  x  Sin  5  x 

Coefficients  by  planimeter. ..  .33.76  5.96  o  — 1.48  — 0.96 

Theoretical  coefficients  . 33-69  S.93  o  — 1.48  — 0.95 

These  results  are  as  accurate  as  those  obtained  on  a  Michelson 
harmonic  analyzer  of  80  elements. 


Parallel  Operation  of  Widely  Separated 
Hydro-Electric  Stations  in  Utah 
and  Idaho. 

In  addition  to  its  well-known  hydro-electric  installation  in 
Colorado,  centering  around  the  place  from  which  its  name  has 
been  taken,  the  Telluride  Power  Company  operates  a  phys¬ 
ically  separate  installation,  an  interconnected  system  of  44,000- 
volt  lines  receiving  energy  from  five  hydro-electric  stations  in 
Utah  and  Idaho.  The  energy  distribution  from  the  latter  sys¬ 
tem  being  confined  to  the  former  State,  the  system  is  known  as 
the  Utah  department  to  distinguish  it  from  the  earlier  Colorado 
department. 

The  accompanying  map  shows  the  relative  locations  of  the  five 
hydro-electric  stations  and  five  main  substations  of  the  Utah- 
Idaho  system  for  the  interconnection  of  which  use  is  made  of 
about  500  miles  of  44,000-volt,  three-phase  circuits.  The  Grace 
generating  station,  which  is  located  in  Idaho  about  130  miles 
north  of  Salt  Lake  City,  contains  two  9000-hp  units  operating 
under  an  effective  head  of  440  ft.  Two  1500-hp  units  operating 
under  a  head  of  210  ft.  comprise  the  generating  equipment  at 
the  Logan  station,  about  75  miles  north  of  Salt  Lake  City.  At 
the  Jordan  Narrows  station,  about  20  miles  south  of  Salt  Lake 
City,  there  are  two  i6oo-hp  units  utilizing  a  75-ft.  fall.  The 
Battle  Creek  station  contains  a  single  unit  capable  of  using 
6500  hp  under  an  i8oo-ft.  fall.  The  Olmsted  station  contains 
three  3600-hp  units  operating  under  a  330-ft.  fall.  Of  the  five 


whether  the  area  is  positive  or  negative,  as  this  determination 
is  necessary  to  obtain  the  signs  of  the  coefficients. 

The  following  table  gives  the  actual  planimeter  readings  in 
the  present  case: 


Term. 

Area. 

Coefficient. 

sin  X 

-h  48.0 

-t-  48.0 

sin  3  X 

-h  3.0 

-1-  0.6s 

sin  5  X 

—  13.1 

—  3.4 

sin  7  X 

—  0.6 

—  0.1 

cos  X 

+  5-4S 

+  5.45 

cos  3  X 

—  3.4 

—  0.77 

cos  5  X 

—  18.0 

—  3-59 

cos  7  X 

—  7-0 

—  I.O 

The  required  series  is  then 

48.0  sin  X  -f  0.65  sin  3  jr  —  24  sin  5  x  — o.i  sin  7  x 
-f-  545  cos  X  —  0.77  cos  3  X  —  3.59  cos  5  x  —  i.o  cos  7  x 
It  requires  less  than  one  hour’s  work  to  perform  an  analysis 
of  this  sort.  It  is  to  be  noted  that  the  same  36  values  are  used 
each  time,  and  that  the  planimeter  performs  all  of  the  required 
calculations  except  dividing  by  2,  3.  4.  5.  etc.  The  size  of  the 


substations  that  at  Salt  Lake  City  uses  4000  kw,  Garfield  3500 
kw,  Bingham  6000  kw,  Mercur  700  kw  and  Eureka  2500  kw.  In 
addition  there  are  substations  in  the  main  stations  at  Logan  and 
Olmsted;  each  of  these  distributes  about  450  kw. 

Under  normal  conditions  all  of  the  generating  stations  are 
joined  in  parallel  to  feed  energy  to  the  various  substations.  It 
will  be  noted  that  with  the  exception  of  the  Grace  station — be¬ 
tween  which  station  and  Logan  a  second  line  is  now  being  con¬ 
structed — there  are  at  least  two  separate  lines  from  each  station 
and  not  less  than  two  lines  to  each  substation.  This  arrange¬ 
ment  insures  continuity  of  service  when  any  one  line  is  being 
repaired  or  altered. 

In  order  to  appreciate  the  methods  employed  in  operating  the 
stations  it  is  necessary  to  know  the  local  laws  relating  to  the 
use  of  the  water.  Almost  all  of  the  water  of  the  strean.j — and 
in  some  cases  more  water  than  the  streams  afford — has  been 
claimed  for  irrieation  purposes,  and  the  water  thus  claimed  can- 


The  whole  system,  with  its  500  miles  of  transmission  lines, 
operates  at  the  high  frequency  of  60  cycles  and  the  low  e.m.f. 
of  44,000  volts.  The  frequency,  which  was  set  initially  by  the 
lighting  load,  has  not  proved  disadvantageous  for  motors  and 
has  not  affected  the  line  regulation  appreciably.  The  low  e.m.f. 
possesses  both  advantages  and  disadvantages.  It  has  per¬ 
mitted  the  use  of  porcelain  insulators  on  wooden  pins.  At 
this  e.m.f.  the  pins  do  not  exhibit  “digestion”  which  is  found 
when  a  higher  voltage  is  employed.  Moreover,  the  conditions 
of  operation  have  been  such  as  not  to  require  an  excessive 
amount  of  copper  for  maintaining  the  proper  voltage  at  the 
point  of  distribution.  In  explanation  of  the  last  statement  it 
should  be  recalled  that  the  more  distant  stations  carry  constant 
loads,  and  that  the  e.m.f.  along  any  transmission  line  is  de¬ 
termined  largely  by  the  field  excitation  of  the  synchronous  ap¬ 
paratus  in  the  immediate  neighborhood  of  the  point  considered. 
For  example,  the  voltage  at  the  substations  depends  almost  ex¬ 
clusively  upon  the  excitation  of  the  generators  in  the  Jordan 
Narrows,  Battle  Creek  and  Olmsted  stations,  and  is  unaffected 
by  the  e.m.f.  at  the  Grace  and  Lx>gan  stations.  A  change  in  the 
excitation  of  the  generators  at  the  last  two  stations  alters  only 
the  wattless  current  taken  from  or  supplied  by  these  stations  to 
the  whole  system.  However,  economy  in  transmission  would 
dictate  a  higher  e.m.f.,  and  the  newer  lines  of  the  company  are 
being  planned  and  installed  with  a  view  to  increasing  the  volt¬ 
age  in  the  near  future. 

.\s  intimated  above,  the  actual  loads  carried  by  the  individual 
stations  are  specified  over  telephone  by  the  operator  at  Olm¬ 
sted.  The  company  is  arranging  to  transfer  all  of  its  im¬ 
portant  executive  offices  in  Olmsted,  where  the  surroundings 
are  those  of  a  well-kept  city  park  rather  than  of  a  suburban  fac¬ 
tory,  as  is  most  frequently  the  case  with  generating  stations.  It 
is  here  that  the  Telluride  Institute,  with  its  corps  of  instructors, 
dormitories  and  excellent  general  and  technical  library,  has  been 
established  by  the  general  manager  of  the  company,  Mr.  L.  L. 
Nunn,  for  the  training  of  ambitious  young  men.  Here  also 
are  the  headquarters  of  Mr.  L.  L.  Nunn  and  of  Major  Cooper 
Anderson,  the  superintendent  of  the  Utah  division  of  the  Tellu- 
ceives  energy  from  this  company’s  local  steam  plant.  Energy  Power  Company, 

is  supplied  to  this  company  at  the  rate  of  about  4000  kw,  and 
the  fact  that  the  hydro-electric  system  is  operating  in  parallel 
with  the  steam-generating  system  renders  it  necessary  for  all  of 
the  hydro-electric  plants  to  be  governed  in  speed  to  correspond 
to  the  speed  of  the  steam  plant  at  Salt  Lake  City.  It  is  evident 
that  the  amount  of  energy  delivered  to  this  plant  does  not  de¬ 
pend  upon  the  e.m.f.  of  transmission.  The  voltage  of  the 
system  is  so  regulated  as  to  deliver  a  constant  e.m.f.  at  the 
Bingham  substation,  where  an  appreciable  lighting  load  is  car¬ 
ried.  The  momentary  fluctuations  in  the  load  on  the  whole 
system  are  handled  at  the  Logan  station,  which  alone  operates 
with  automatic  governors  on  the  water-wheels.  At  the  other 
.stations  the  governors  are  set  by  hand  to  deliver  to  the  system 
energy  at  the  rate  specified  from  time  to  time  over  telephone  by 
the  superintendent  of  operation  at  Olmsted. 

Of  the  several  stations  the  one  best  able  to  carry  a  heavy 
peak  load  for  a  short  time  is  the  Battle  Creek,  where  only  a 
limited  amount  of  storage  is  available,  but  violent  fluctuations 
in  the  flow  of  the  tailrace  water  are  not  objectionable.  The 
plant  at  Grace  possesses  ideal  facilities  for  seasonable  storage  in 
that  Bear  Lake,  near  which  flows  the  stream  supplying  water  to 
the  wheels  at  Grace,  is  a  natural  reservoir  in  which  the  flood 
waters  can  be  retained  for  release  during  the  dry  season.  It 
will  be  seen,  therefore,  that  the  combined  interconnected  hydro¬ 
electric  stations  as  a  whole  possess  characteristics  far  more  de¬ 
sirable  than  shown  by  any  one  station  considered  alone. 

The  constancy  of  demand  for  water  for  irrigation  is  not 
wholly  unwelcome  to  the  transmission  company,  because  some 
of  its  best  customers  are  those  using  motors  for  driving  pumps 
for  elevating  the  water  above  land  lying  below  the  normal 
gravity  irrigation  ditches.  The  pump  loads,  together  with  the 
mining  and  industrial  loads,  cause  the  total  load  on  the  system 
to  be  much  more  nearly  constant  than  would  be  true  of  a  purely 
lighting  load. 


not  be  diverted  from  the  irrigation  ditches.  Moreover,  the  flow 
to  the  ditches  must  be  kept  constant  as  shown  by  weir  measure¬ 
ments,  so  that  fluctuations  in  load  on  the  electrical  system  must 
not  involve  changes  in  the  flow  of  water  for  irrigation.  In 
spite  of  these  limitations,  the  company  has  acquired  water  rights 
that  will  permit  it  to  handle  both  daily  fluctuations  and  seasonal 
changes  in  the  loads  on  its  system. 

The  substation  in  Salt  Lake  City  supplies  energy  to  the  net¬ 
work  of  the  Utah  Light  &  Railway  Company,  which  also  re- 
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Army  Electrolytic  Hydrogen  Plant  at  Fort 
Omaha,  Neb. 


A  very  interesting  plant  for  the  production  of  hydrogen  gas 
for  balloon  purposes  by  electrolytic  process  has  been  installed 
at  Fort  Omaha,  Neb.  A  balloon-house  has  been  erected  at  this 
fort  for  the  experiments  of  the  U.  S.  Army  Signal  Corps. 


ELECTROLYTIC  HYMIOGEN  GAS  PLANT. 


Alongside  this  house  is  a  building  containing  the  hydrogen 
generating  plant.  Electrical  energy  for  the  operation  of  this 
plant  is  obtained  from  the  Omaha  Electric  Light  &  Power 
Company.  A  aoo-kw  motor-generator  set  has  been  installed, 
which  consists  of  an  induction  motor  direct-connected  to  a 
direct-current  generator  wound  to  give  a  voltage  of  from  66 
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to  110  volts.  The  hydrogen  is  generated  by  electrolysis  in  cast- 
iron  cells  containing  caustic  potash  electrolyte.  There  are  30 
of  these  cast-iron  electrolytic  cells,  all  connected  in  series.  The 
voltage  required  varies  according  to  the  temperature  of  the 
cells,  hence  the  wide  range  of  voltage  for  which  the  generator 
is  designed.  The  operating  voltage  when  the  cells  are  warmed 
up  is  85  volts  for  the  30  cells,  or  2.8  volts  per  cell.  The  cells 
are  rated  at  1500  amp.  The  output  of  hydrogen  at  1500  amp  is 
about  23  cu.  ft,  of  gas  per  hour,  or  690  cu.  ft.  for  the  30  cells. 
Both  of  the  electrodes  are  of  iron.  The  iron  case  of  the  cell 
forms  the  negative  electrode  from  which  the  hydrogen  is  ob¬ 
tained.  The  positive  electrode,  which  gives  off  oxygen,  is  in 
the  shape  of  an  iron  cylinder  in  the  cell.  Hydrogen  gas,  which 
collects  above  the  negative  electrode,  is  piped  to  a  SO,ooo-cu.-ft. 


gas  holder.  The  oxygen,  which  might  easily  be  sold  commer¬ 
cially  to  cover  much  of  the  cost  of  operating  the  plant,  is  al¬ 
lowed  to  escape  into  the  air  because  Congress  has  seen  fit  not 
to  authorize  the  United  States  Army  to  sell  this  by-product 
Besides  generating  hydrogen  for  use  in  the  balloon  trials  from 
Fort  Omaha,  preparations  are  being  made  to  bottle  the  hydro¬ 
gen  generated  here  for  shipment  to  other  points  where  the 
signal  corps  of  the  army  may  wish  it  for  balloon  purposes.  The 
bottles  used  are  of  steel,  capable  of  withstanding  3000  lb.  pres¬ 
sure  to  the  square  inch.  The  compressors  for  compressing  the 
hydrogen  and  testing  the  steel  bottles  are  motor-driven.  The 
commanding  officer  of  Fort  Omaha  is  Lieut.-Col.  W.  A.  Glass- 
ford,  and  the  officer  in  immediate  charge  of  the  plant  described 
is  Capt.  C.  D.  F.  Chandler.- 


CENTRAL  STATION 

MANAGEMENT,  POLICIES  AND  COMMERCIAL  METHODS 


Banishing  the  Small  Central  Station. 

In  an  address  before  the  recent  convention  of  the  Brooklyn 
Company  N.  E.  L.  A.  Section,  Mr.  Caryl  D.  Haskins,  in  re¬ 
ferring  to  the  probable  future  development  in  the  electrical 
field,  said  that  the  work  which  lies  ahead  is  so  gigantic  as  com¬ 
pared  with  what  has  been  done,  that  it  dwarfs  the  past  and 
present.  Probably  the  first  great  work  in  the  central-station 
field  will  be  the  banishing  of  the  small  central  station.  At 
present  there  are  3200  central  stations  operating  independently 
in  communities  of  2000  people  or  less.  In  one  location  in  the 
Middle  West  which  he  had  in  mind  there  are  13  central  stations 
within  a  radius  of  seven  miles,  and  these  eventually  must  be 
coalesced  in  one  system,  and  these  larger  systems  spreading 
out  will  overlap,  and  some  day  there  will  be  a  very  few  great 
networks  covering  the  entire  country.  Good  engineering  and 
good  banking  both  dictate  this,  and  in  this  way  service  can  also 
be  given  not  to  half  of  the  population  as  at  present,  but  to  80 
per  cent  of  all  the  people,  including  the  farmer. 

In  the  course  of  the  same  address,  Mr.  Haskins  said  that  re¬ 
cently  in  talking  to  an  engineer  from  California  who  operates  a 
transmission  system  100  miles  long,  he  asked  how  small  a  com¬ 
munity  he  would  supply  over  a  gfiven  distance  from  the  line. 
The  engineer  almost  failed  to  understand  the  question,  and 
finally  said  that  not  a  single  farm  “got  by  him”  if  it  was  within 
two  or  three  miles  from  the  line. 


Marketing  Electrical  Energy  in  Bulk  at 
Duluth,  Minn. 

The  Great  Northern  Power  Company,  of  Duluth,  Minn.,  has 
a  water-power  plant  on  the  St.  Louis  River  14  miles  south  of 
Duluth,  from  which  energy  is  transmitted  over  a  steel-tower 
line  to  a  substation  in  Duluth.  The  generating  station  contains 
three  7Soo-kw  units,  and  the  transmission  line  is  built  for  a 
tension  of  either  30,000  volts  or  60,000  volts.  The  company 
supplies  practically  all  of  the  electricity  used  for  motors  in  the 
city  of  Duluth  and  surroundings. 

This  is  sold  at  wholesale  to  the  Duluth  Street  Railway  and  the 
Duluth  Edison  Electric  Company,  which  latter  does  all  the  re¬ 
tailing  to  small  consumers.  The  Great  Northern  Power  Com¬ 
pany,  however,  sells  at  wholesale  to  various  large  consumers. 
One  large  installation  is  at  the  Duluth  water-works,  which  was 
described  in  the  Electrical  World  of  Oct.  10,  1908. 

Other  large  motor  installations  are  on  the  coal  docks.  Duluth 
being  at  the  head  of  the  lakes  and  favored  with  a  magnificent 
harbor,  receives  an  immense  tonnage  of  coal  from  Buffalo  and 
other  points  on  Lake  Erie,  brought  by  vessels,  which  carry  grain 
and  iron  ore  on  their  eastern  voyage.  The  operation  of  a 
modern  coal  dock  for  the  rapid  unloading  of  vessels  calls  for 
power  in  wholesale  quantities. 


For  a  typical  looo-kw  substation  as  erected  on  a  large  coal 
dock,  the  following  is  the  standard  equipment  used:  Three 
three-phase,  2S-cycle  transformers  stepping  down  from  13,000 
volts  to  440  volts;  lightning  arresters  for  13,000  volts;  one 
13,000-volt,  three-phase  oil  switch  manually  operated;  one 
standard  switchboard  panel,  illustrated  in  Figs,  i  and  3,  contain¬ 
ing  switch-operating  handle,  overload  relay,  watt-hour  meter, 
ammeter  and  voltmeter.  On  the  low-tension  side  there  is  a 


FIG.  I. — HIGH-TENSION  CONTROL  SUBSTATION  EQUIPMENT. 

440-volt  switchboard  with  panels  for  the  various  feeders  ac¬ 
cording  to  the  requirements  of  the  customer.  Fig.  2  shows 
one  of  these  switchboards  on  a  large  coal  dock.  The  three 
motor  feeders  are  on  the  three  panels  at  the  left.  The  panels 
on  the  right  are  for  the  lighting  feeders.  The  entire  substation 
is  built  and  maintained  by  the  consumer. 

A  notable  feature  in  Dutluth  practice  is  the  use  of  alternating- 
current  motors  throughout  for  the  hoisting  machinery  on  a  coal 
dock  instead  of  direct-current  machines.  Fluctuations  in  cur- 


I 


cost  is  so  great  that  the  power  company  has  not  seen  fit  to  re¬ 
quire  the  installation  of  a  direct-current  substation  for  the  pur¬ 
pose  of  reducing  the  fluctuation  in  demand.  All  substations  or 
transformer  houses  are  of  brick  and  concrete. 

Under  the  Great  Northern  Power  Company’s  agreement  with 
the  Duluth  Edison  Electric  Company,  the  former  makes  con¬ 
tracts  with  consumers  where  50  hp  or  more  is  involved. 
Smaller  installations  are  handled  by  the  Duluth  Edison  Electric 
Company.  The  Great  Northern  Power  Company  distributes 
from  its  Duluth  substation  at  13,000  volts.  The  consumer  under 
the  wholesale  power  contract  builds  the  transformer  house  and 
furnishes  all  the  apparatus  except  the  series  and  shunt  trans¬ 
formers  for  the  instruments,  these  transformers  being  neces¬ 
sary  for  the  company’s  watt-hour  meter. 

The  rates  for  wholesale  energy  in  installations  of  50  hp  to 
500  hp,  after  discounts  for  prompt  pa)rment  are  deducted,  are 
as  follows :  A  fixed  charge  of  $i  per  month  per  kilowatt  of 
maximum  demand,  plus  1.25  cents  per  kw-hour  up  to  the  point 
where  the  load  factor  or  average  load  reaches  10  per  cent  (70 
hours’  use  per  month  of  the  maximum).  For  all  energy  over 
that  amount  the  charge  is  0.6  cents  per  kw-hour.  The  maximum 
demand  is  determined  as  maximum  load  obtained  by  any  one  of 
the  following  methods,  at  the  option  of  the  company:  (A)  By 
maximum-demand  meters;  (B)  by  the  maximum  on  second 
peak,  less  50  per  cent;  (C)  by  the  maximum  one-minute  peak, 
less  50  per  cent;  (D)  by  the  maximum  three-minute  peak,  less 
331/3  per  cent;  (E)  by  the  maximum  five-minute  peak.  Dis¬ 
counts  on  intermediate  peaks  are  interpolated  by  proportion. 

On  contracts  of  over  500  hp  the  same  rules  apply  and  the 
same  readiness-to-serve  or  reservation  charge,  but  the  kw-hour 
charge  is  slightly  lower,  being  i.i  cent  per  kw-hour  up  to  70 
hours’  use  per  month  of  the  maximum  rating  and  0.5  cent  per 
kw-hour  for  additional  energy  used.  The  fixed  charge,  which 
is  usually  known  as  the  readiness-to-serve  charge,  is  entitled 
in  the  company’s  contract,  a  charge  for  reservation  of  machin- 
time  of  the  acceptance  test  at  the  average  rate  of  193  tons  per  ery,  apparatus  and  lines, 
hour  for  each  rig.  •  The  fuel  was  on  a  steamer  having  a  cargo  of 
8100  tons  and  more  than  65  complete  trips  per  hour  must  have 
been  made  by  each  bucket,  the  buckets  having  a  carrying  capac¬ 
ity  of  three  tons  each.  The  fluctuations  in  current  demand 
caused  by  the  operation  of  coal  docks  do  not  seem  to  be  serious  After  a  careful  consideration  of  the  subject  extending  over 
on  a  load  as  large  as  that  carried  by  the  Great  Northern  Power  a  long  period  of  time,  the  Commonwealth  Edison  Company,  of 

Chicago,  has  prepared  new  schedules  of  rates  for  the  con- 

- : -  sumption  of  electricity,  applying  more  particularly  to  power 

users.  A  wholesale  system  of  charging  for  electricity  has 
been  The 

these  relates  to  to  be 

at  9000  or  11,000  volts,  60  cycles,  to  the 

the  customer  energy  to 

other  voltages  or  he  own 

The  class  for  trans- 

*  and  440  volts,  60  cycles. 

Direct  and  220  volts 

a  Wholesale  schedules  for  these  three  classes  of  service  have 

-4  -  ||Hii  been  very  carefully  worked  out  in  the  form  of  tables,  and  two 

of  these  elaborate  tables  relating  respectively  to  alternating 
'**  jg^  current  at  low-tension  and  to  direct  current  are  reproduced 
herewith.  The  net  costs  per  kw-hour  are  given  for  various 
maxima  and  also  for  various  daily  hours’  use  of  the  maxima. 
Xhe  primary  charge  is  given,  also  the  secondary  charge,  as 
well  as  the  total  rate  per  kw-hour,  for  installations  running 
from  5  kw  to  5000  kw  and  also  for  load  factors  ranging  from 
4.1  per  cent  to  100  per  cent.  The  figures  in  the  tables  are 
printed  in  black  and  red  ink — a  distinction  which  it  is  im¬ 
practicable  to  reproduce  in  the  illustrations  given  herewith. 
The  kw-hour  consumption  for  30  days’  use  of  the  maximum  is 
given  in  black  figures.  The  secondary  rate  per  kw-hour  is 
given  in  red  figpires  (in  the  original)  at  the  left  and  imme¬ 
diately  below  the  kw-hour  consumption:  The  total  rate  per 
kw-hour  is  given  in  red  (in  the  original)  at  the  right  and 
immediately  below  the  kw-hour  consumption.  The  primary 


rent  with  induction  motors  in  the  extremely  severe  hoisting 
service  on  a  dock  are  considerably  greater  than  with  direct 
current,  but  the  simplicity  and  low  first  cost  of  the  substation 
as  compared  with  a  direct-current  substation  has  caused  alter¬ 
nating-current  motors  to  be  selected.  Their  operation  has 
proved  very  satisfactory. 

On  the  dock  of  the  Berwind  Fuel  Company,  which  has  three 
rigs  for  the  handling  of  buckets,  a  cargo  was  unloaded  at  the 


FIG.  2. — 440-VOLT  SWITCHBOARD. 


New  Wholesale  Rate  Schedules  in 


FIG.  3. — STANDARD  WHOLESALE  POWER  STATION  EQUIPMENT. 

Company.  The  peaks  of  the  demand  of  such  docks  are  very 
brief,  lasting  about  one  or  two  seconds. 

The  cost  of  a  1000-kw  substation  for  a  coal  dock  is  about 
$12,000  for  electrical  apparatus  and  $2,000  for  a  building.  If  a 
substation  were  to  be  built  for  an  equal  output  with  rotary 
converters  or  motor-generator  sets,  the  cost  is  estimated  to  be 
$50,000,  to  say  nothing  of  the  extra  space  occupied  on  the 
dock.  The  cost  of  attendance  and  the  fixed  losses  would  be 
greater  with  the  direct -current  substation.  This  difference  in 
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rate  per  kw-hour  may  be  obtained  by  subtracting  the  secondary 
rate  from  the  total  rate  per  kw-hour. 

The  primary  charge  (which  includes  the  various  items  en¬ 
tering  into  fixed  charges)  is  figured  on  a  monthly  basis  or  a 
yearly  basis.  For  the  first  20  kw,  in  the  case  of  the  alternating- 
current,  low-tension  schedule,  this  charge  is  $3.20  per  kilowatt 
per  month.  For  the  next  30  kw  the  primary  charge  is  $2.20  per 


In  the  case  of  the  alternating-current,  low-tension  schedule  it 
is  as  follows :  First  2000  kw-hours  per  month,  6  cents  per  kw- 
hour;  next  3000  kw-hours  per  month,  3  cents  per  kw-hour; 
next  25,000  kw-hours  per  month,  i.i  cent  per  kw-hour;  ex¬ 
cess  over  30,000  kw-hours  per  month,  0.9  cent  per  kw-hour. 
A  discount  of  10  per  cent  from  the  secondary  portion  of  the 
bill  is  allowed  for  payment  within  10  days. 


WHOLESALE  SCHEDULE— ALTERNATING  CURRENT  LOW  TENSION— LIGHT  and  POWER 

NET  CXOSTS  PER  KILOWATT  HOUR  FOR  VARIOUS  MAXIMA  AND  VARIOUS  DAILY  HOURS’  USE  OF  MAXIMA 
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FIG.  I. — SCHEDULE  OF  WHOLESALE  RATES  FOR  ALTERNATING  CUR  RENT,  LOW  TENSION. 


kilowatt  per  month.  For  over  50  kw  this  charge  is  $2  per  kilo-  For  direct  current  the  wholesale  schedule  of  rates  works 
watt  per  month.  On  the  yearly  basis  the  primary  charge  for  out  slightly  higher.  The  primary  charge  on  the  monthly  basis 

the  first  200  kw  is  $26  per  kilowatt  per  year.  For  installations  for  the  first  20  kw  is  $3.20  per  kilowatt  per  month,  as  in  the 

in  excess  of  200  kw  the  primary  charge  is  $21.50  per  kilowatt  case  of  alternating  current,  but  the  next  30  kw  is  $2.50  per 

per  year.  kilowatt  per  month,  while  the  excess  over  50  kw  is  $2.20 

The  secondary  charge  covers  operating  expenses  and  profit.  per  kilowatt  per  month.  On  the  yearly  basis  the  first  200  kw 
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is  scheduled  at  $28  per  kilowatt  per  year,  while  in  installations  Theoretically,  the  charging  for  electricity  on  one  primary 
of  over  200  kw  the  primary  charge  is  $25  per  kilowatt  per  year,  charge  representing  the  fixed  charges  and  one  secondary  charge 

The  secondary  charge  in  the  wholesale  direct-current  schedule  representing  the  operating  charges  plus  the  profit  seems  to  be, 

is  as  follows:  First  2000  kw-hours  per  month,  6  cents  per  so  far  as  ascertained  at  the  present  time,  the  correct  system  of 

kw-hour;  next  3000  kw-hours  per  month,  3  cents  per  kw-hour;  making  rates  for  the  consumption  of  electrical  energy.  Prac- 

excess  over  5000  kw-hours  per  month,  1.4  cents  per  kw-hour.  tically,  however,  it  is  difficult  to  establish  a  system  of  rates 
There  is  a  difference  in  the  selling  price  of  electrical  energy  based  on  one  primary  and  one  secondary  charge  because  of  the 

in  the  three  classes  of  service  mentioned  at  the  beginning  of  fact  that  it  costs  more  proportionately  to  serve  a  small  cus- 


WHOI.ESAL.E  SCHiaJULE— DIRE3CT  CURRENT— LICHT  and  POWER 

NET  CX)BT8  PER  KILOWATT  HOUR  FOR  VARIOUS  MAXIMA  AND  VARIOUS  DAILY  HOURS’  USB  OF  MAXIMA 


this  article.  This  distinction  is  based  on  the  difference  in  the 
cost  of  transformation,  delivery  and  battery  protection,  and 
there  is  the  further  restriction  that  the  company  will  not  engage 
to  furnish  any  kind  of  service  demanded  by  the  consumer,  but 
merely  that  class  of  service  that  can  be  furnished  in  the  locality 
in  which  the  consumer  is  located. 


tomer  than  to  serve  a  large  one,  and  also  to  the  fact  that  the 
cost  of  making  electricity  during  long  hours  per  day  is  less 
for  the  same  demand  than  it  is  where  the  service  is  for  short 
hours  per  day. 

In  its  essential  features  this  system  of  charging  is  not  new, 
and  it  is  quite  similar  to  what  is  known  as  the  “Hopkinson” 


FU:.  2. — SCHF.I111.F  OF  WHOLESALE  RATES  FOR  DIRECT  CURRENT. 
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method.  However,  it  is  believed  that  the  tables,  which  are  here¬ 
with  reproduced,  with  the  rates  figured  out  for  20  different  load 
factors  representing  varying  hours’  use  of  the  maximum  from 
I  to  24,  are  the  most  elaborate  and  useful  which  have  yet  been 
put  out  by  any  central-station  company.  They  show  at  a  glance 
almost  any  rate  for  the  use  of  electricity  which  may  be  desired, 
and  are  the  result  of  much  study  and  investigation  on  the 
part  of  the  contract  and  statistical  departments  of  the  Com¬ 
monwealth  Edison  Company. 

The  rates  apply  both  to  power  and  to  light,  but  in  the  latter 
case  without  free-renewal  lamps. 


INTERIOR  WIRING  AND 
ILLUMINATION 


Wiring  of  Bedrooms. 


Chief  among  the  arguments  for  installing  electricity  in  the 
home  is  the  one  of  convenience,  and  yet  in  the  average  dwelling 
employing  electricity  the  convenience  to  the  householder  is  little 
more  than  that  of  gas.  In  no  room  in  the  house  is  this  more 
clearly  shown  than  in  the  bedroom.  Here  no  thought  seems  to 
be  displayed.  As  a  rule  there  is  a  center  lamp,  with  possibly  a 
bracket  lamp,  and  if  there  is  a  switch  near  the  door  for  the 
center  lamp,  it  measures  up  to  the  owner’s  idea  of  convenience. 
Strange  as  it  may  seem,  there  are  few  homes  in  which  the  bed¬ 
rooms  are  equipped  with  two-way  switches  or  base  receptacles 
for  portable  devices,  not  to  mention  reading  lamps  attached  to 
the  bed.  Moreover,  the  outlets  are  rarely  arranged  with  a  view 
to  utility,  unless  the  owner  has  made  provision  for  the  extra 
ceiling  outlets  and  base  receptacles. 

It  is  seldom  that  one  finds  a  lamp  suitably  placed  with  respect 
to  a  dressing  mirror  so  that  a  person’s  face  is  lighted  and  not 
in  shadow.  On  retiring  at  night,  it  is  necessary  to  walk  over  to 
a  switch  near  the  door,  gage  the  distance  between  the  switch 
and  the  bed,  turn  out  the  light  and  grope  around  in  the  dark 
to  the  bed  with  occasional  stubbing  of  the  toes,  etc.  With  a 
two-way  switch,  one  at  the  door  and  the  other  attached  to  the 
bed  through  flexible  cord,  the  lamps  could  be  lighted  on  enter¬ 
ing  the  room  and  extinguished  from  the  bed  on  retiring,  or 
relighted  from  the  bed  if  desired.  If  base  receptacles  are  pro¬ 
vided,  it  is  an  easy  matter  to  connect  a  reading  lamp  to  the  bed 
with  a  chain  pull  switch  within  arm’s  length.  There  are  on 
the  market  numerous  bed  fixtures  by  means  of  which  one  can 
recline,  propped  up  by  pillows  in  absolute  comfort,  and  read  at 
night.  When  tired,  it  is  only  necessary  to  pull  the  chain  near 
at  hand,  sink  down  in  the  bed  and  go  to  sleep  without  further 
ado.  The  same  receptacle  can  be  used  for  attaching  a  heating 
pad  or  any  of  the  numerous  other  electric  devices  on  the  market 
intended  for  sleeping  rooms.  It  would  appear  that  the  advan¬ 
tages  of  these  outlets  would  be  so  self-evident  that  reference 
to  them  would  be  unnecessary. 

In  this  connection  it  might  be  well  to  call  attention  to  mis¬ 
directed  economy  in  the  use  of  tungsten  lamps  in  bedrooms. 
The  average  lamp  in  bedrooms  is  used  but  little,  possibly  an 
hour  or  two  at  most ;  certainly  not  over  10  hours  a  week 
Outages  in  tungsten  lamps  are  chiefly  due  to  breakage  of  the 
filament,  and  if  a  bedroom  tungsten  lamp  had  a  life  of  1000 
hours  or  remained  in  service  two  years  without  breaking,  it 
would  be  quite  remarkable.  If  plenty  of  light  is  needed,  it  will 
be  found  cheaper  in  the  long  run  to  install  32-cp  carbon-filament 
lamps,  unless  very  marked  improvements  are  made  in  tungsten- 
lamp  filaments.  It  is  for  long-hour  burning  that  the  tungsten 
lamp  is  best  adapted.  The  wiring  of  bedrooms  might  be  re¬ 
arranged  at  small  cost  to  obtain  the  advantages  noted  above 
Certainly  if  convenience  is  worth  anything  at  all  the  outlay 
of  a  few  dollars  for  extra  switches  and  outlets  as  outlined 
above  is  justifiable. 


Color  and  Visual  Acuity. 


By  J.  S.  Dow. 

The  contribution  of  Professor  Ashe  in  the  Electrical  World 
of  Feb.  25,  and  the  editorial  comments  upon  the  suggestions 
contained  in  this  communication,  are  of  considerable  interest 
at  the  present  moment  when  physiological  problems  are  coming 
more  and  more  closely  under  the  notice  of  the  illuminating 
engineer. 

Anyone  who  has  made  a  serious  attempt  to  grapple  with 
some  of  the  thorny  questions  of  this  kind  will  agree  as  to  the 
bewildering  nature  of  the  many  factors  involved  and  the  diffi¬ 
culty,  in  many  cases,  of  drawing  definite  and  satisfactory  con¬ 
clusions  from  the  apparently  conflicting  results  on  record. 
This  difficulty  is  intensified  by  the  fact  that  these  researches 
are  often  buried  in  the  transactions  of  some  foreign  physio¬ 
logical  or  purely  scientific  society,  and  are  frequently  well 
known  only  to  the  physiologist  or  ophthalmist.  Hence  they  are 
apt  to  pass  unnoticed  by  present-day  observers  in  somewhat 
different  but  yet  allied  fields  of  investigation.  Moreover,  there 
i.s  a  tendency  to  repeat  work  that  has  been  already  well  done, 
and,  as  the  new  experiments  are  sometimes  made  under  dis¬ 
tinctly  different  conditions,  the  results  may  only  serve  to 
mystify  subsequent  observers.  It  may,  however,  be  said  that 
much  of  the  work  of  this  kind  carried  out  in  the  past,  admirable 
as  it  undoubtedly  is  from  the  standpoint  of  the  physiologist,  is 
rendered  less  serviceable  to  the  illuminating  engineer  because 
the  conclusions  are  presented  from  another  point  of  view  and 
information  on  essential  details  is  sometimes  withheld. 

One  question  with  which  Professor  Ashe  seeks  to  deal,  and 
which  also  received  attention  from  Messrs.  Laporte  and  Broca* 
not  long  ago,  is  that  of  the  effect  of  light  of  different  colors 
on  visual  acuity.  This  is  a  matter  of  considerable  interest,  if 
only  on  account  of  the  singularly  conflicting  statements  so 
frequently  made  in  this  connection,  and  the  unjustifiable  claims 
sometimes  put  forward  on  behalf  of  different  illuminants. 
One  of  the  main  objects  of  illumination  is  to  enable  one  to 
read,  and  reading  is  becoming  one  of  the  most  general  methods 
of  acquiring  knowledge.  Any  small  difference,  therefore,  that 
may  exist  in  the  ease  and  comfort  with  which  one  can  read  by 
the  aid  of  different  illuminants  is  well  worth  study,  because 
the  cumulative  effect  of  such  differences  may  be  consider¬ 
able. 

Prof.  J.  A.  Fleming  in  his  well-known  paper  on  photometry 
before  the  Institution  of  Electrical  Engineers  in  1902  drew 
attention  to  the  desirability  of  distinguishing  between  two 
distinct  qualities  of  illuminants;  namely,  the  “power  of  creating 
brightness’’  and  the  “power  of  revealing  detail.”  He  also  pro¬ 
posed  the  use  of  so-called  “discrimination-photometers,”  based 
on  acuteness  of  vision,  in  which  two  lights  were  compared  by 
their  relative  ability  to  enable  the  eye  to  distinguish  fine  detail. 
More  recently  Dr.  Drysdale*  has  referred  to  the  same  method 
as  a  possible  means  of  facilitating  the  comparison  of  the  bright¬ 
ness  in  different  regions  of  the  spectrum. 

That  some  method  of  comparing  the  quality  of  revealing 
detail  on  the  part  of  lights  of  different  colors  is  desirable  may 
be  admitted.  However,  at  the  same  time  the  author  would 
again  suggest,  as  he  has  already  done,*  that  such  a  test  must 
be  regarded  as  quite  distinct  from  “photometry”  as  the  term  is 
usually  understood,  and  has  only  a  restricted  application.  The 
use  of  light  in  order  to  enable  the  eye  to  perceive  very  fine  de¬ 
tail,  to  read  print,  for  example,  though  an  important  function 
of  illumination,  is  only  one  among  many  purposes  for  which  it 
is  intended.  Apart  from  any  question  of  the  relative  accuracy 
of  the  two  systems,  it  seems  probable  at  the  present  moment 
that  the  method  of  comparing  the  powers  of  “creating  bright¬ 
ness”  of  illuminants  is  the  best  test  of  their  general  value, 
though,  of  course,  it  should  always  be  supplemented  by  the 

^  BhH.  Soc.  Int.  des  EUctriciens,  June,  1908. 

*  Illuminatina  Engineer,  Lond.,  Vol.  I.,  1908,  p.  544. 

^Electrical  World,  Nov.  30,  1908. 
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judgment  of  the  illuminating  engineer  and  may  in  the  future 
be  supplemented  by  other  tests  of  quality. 

In  attempting  to  study  the  question  under  consideration  it 
is  desirable  to  form  a  fairly  exact  idea  as  to  what  is  meant  by 
“visual  acuity.”  The  generally  accepted  sense  in  which  this 
term  is  used  seems  to  be  the  ability  of  the  eye  to  perceive  fine 
detail,  such  as  small  print,  etc.  Occasionally,  however,  people 
seem  to  have  used  the  expression  to  denote  the  power  of  ap¬ 
preciating  fine  distinctions  of  light  and  shade,  which  is  a  some¬ 
what  different  matter,  though,  of  course,  it  may  affect  visual 
acuity. 

It  may  also  be  pointed  out  that  there  is  some  vagueness 
about  statements  to  the  effect  that  certain  varieties  of  light  are 
“good  for  reading.”  It  is  meant,  for  instance,  that  the  type 
appears  exceptionally  sharp  and  distinct  to  the  eye  when  illu¬ 
minated  by  this  light,  or  that  we  can  read  a  book  so  illuminated 
for  an  unusually  long  period  without  fatigue?  It  seems  quite 
possible  that  these  two  conditions  may  not  be  identical. 

Into  the  question  of  fatigue  the  writer  does  not  wish  to  enter 
at  present.  It  is,  indeed,  a  term  that  seems  to  be  used  to  de¬ 
scribe  many  different  phenomena.  It  is  probable  that  claims 
on  behalf  of  the  “restful”  nature  of  almost  all  qualities  of  light 
have  been  put  forward  recently.  For  the  present,  at  any  rate, 
the  wisest  course  would  seem  to  be  to  mistrust  the  influence 
of  red,  yellow,  green,  or  any  other  peculiar  kind  of  light  and 
to  imitate  the  variety  found  in  nature.  In  any  case  it  cannot 
be  too  strongly  emphasized  how  careful  one  must  be  to  insure 
that  any  test  of  the  quality  of  the  light  from  different  illumi- 
nants,  as  regards  visual  acuity,  is  made  under  exactly  fair 
conditions,  from  the  physiological  standpoint. 

It  is,  indeed,  well-nigh  impossible  for  an  engineer,  unaided 
by  someone  closely  in  touch  with  the  latest  developments  in 
physiological  optics,  to  avoid  his  results  being  vitiated  by  some 
physiological  effect  which  is  apt  to  obscure  the  real  point  at 
issue.  This  point  may  be  stated  as  follows : 

Suppose  a  white  surface  on  which  is  inscribed  some  fine 
black  detail,  such  as  small  letters,  is  illuminated  in  turn  by 
light  from  different  portions  of  the  spectrum,  the  light  being 
adjusted  in  such  a  manner  that  it  appears  equally  bright  to 
the  eye  in  each  case.  Under  these  conditions,  will  the  detail 
be  clearer  and  more  easily  perceived  by  the  eye  by  light  of  one 
particular  color,  and,  if  so,  which  kind  of  light  is  best  for  the 
purpose  ? 

In  order  to  study  this  question  it  is  essential  to  treat  both 
kinds  of  light  fairly  by  insuring  that  the  surface  appears  to 


could  be  inserted  between  the  eye  and  the  illuminated  wedge, 
and  therefore*  viewed  simultaneously  by  the  aid  of  the  different 
colors.  It  has  at  least  the  merit  that  one  can  be  sure  that  he  is 
really  comparing  the  detail-revealing  powers  of  the  two  quali¬ 
ties  of  light  studied,  under  approximately  equal  conditions  as 
regards  illumination.  It  may  be  added  that  in  the  arrangement 
used  by  the  author  provision  was  made  for  the  distance  of  the 
eye  from  the  detail  to  be  maintained  at  a  certain  definite  value. 
Professor  Ashe  appears  to  have  calculated  the  illumination  by 
which  his  tests*  were  conducted  by  the  inverse  square  law,  and 
to  have  used  a  flicker-photometer.  The  writer,  however,  would 
venture  to  suggest  that  this  method  is  not  so  satisfactory,  partly 
because  it  is  legitimate  to  question  whether,  in  a  r.esearch  of 
this  kind,  where  lights  of  such  different  colors  are  used,  read¬ 
ings  of  a  flicker-instrument  constitute  an  entirely  satisfactory 
method  of  judging  “equality  of  brightness,”  on  the  maintenance 
of  which  the  whole  value  of  the  experiment  depends;  in  addi¬ 
tion,  in  his  experience,  theoretical  calculations  of  illumination 
are  apt  to  be  very  misleading  in  heterochromatic  comparisons 
owing  to  the  “yellow-spot”  and  Purkinje  effects.  Many  ob¬ 
servers  have  attempted  to  compare  the  “visual  acuity”  for 
different  portions  of  the  spectrum  by  placing  a  small  object  in 
the  eyepiece  of  a  telescope  in  the  spectrometer,  and  gradually 
dimming  the  illumination  until  it  became  indistinguishable. 
Naturally  such  experiments  have  not  infrequently  suggested 
that  greenish-blue  light  was  the  best,  but  probably  merely  be¬ 
cause,  at  the  very  low  order  of  illumination  necessary  to  cause 
the  object  to  appear  indistinguishable,  this  is  the  region  of  the 
spectrum  where  the  luminosity  is  greatest;  therefore,  they  can 
hardly  be  taken  as  an  illustration  of  the  relative  detail-revealing 
powers  of  different  regions,  for  the  same  intensity  of  illumina¬ 
tion,  and  at  ordinary  high  illuminations. 

Without  entering  in  detail  into  the  many  researches  that  have 
been  obtained  apparently  introducing  this  factor,  it  may  be  re¬ 
marked  that  they  lead  to  very  contradictory  results.  After 
examining  the  curves  of  visual  acuity  throughout  the  spectrum 
as  obtained  by  Langley*  and  many  other  observers,  the  author 
was  able  to  classify  them  into  two  groups.  The  maximum 
seemed  to  fall  either  in  the  green  near  0.52  m  or  in  the  yellow 
near  0.58  a*,  according  as  the  conditions  were  such  as  to  lead 
to  rod-vision  or  cone-vision. 

Instruments  which  depend  upon  the  dimming  of  the  existing 
illumination  to  very  low  values  seem  to  the  writer  to  be  open 
to  serious  objection  on  the  ground  that  they  utilize  the  illu- 
minants  compared  under  physiological  conditions  quite  different 
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have  the  same  brightness  in  each  case.  It  is,  of  course,  no  easy 
matter  to  compare  the  brightness  of  two  adjacent  surfaces, 
illuminated  by  lights  differing  in  color,  but  the  experiences  of 
many  observers  suggest  that  there  is  no  inherent  impossibility 
in  making  an  approximate  judgment.  On  the  other  hand,  it 
would  seem  essential  to  make  sure,  by  actual  observation,  that 
the  brightness  really  does  seem  to  be  the  same  in  each  case, 
and  not  to  calculate  from  some  assumed  law  that  it  is  so. 

Messrs.  Laporte  and  Broca,  in  the  researches  mentioned, 
utilized  a  Ritchie  wedge  complying  with  this  condition,  and 
the  writer  has  recently*  described  some  experiments  carried 
out  with  a  very  similar  form  of  apparatus,  the  only  distinction 
being  that  the  detail  was  photographed  on  lantern-slides  which 

’  Illuminating  Engineer,  Lond.,  April,  1909. 


from  those  prevailing  at  ordinary  working  illuminations,  and 
it  may  be  suggested  that,  as  a  matter  of  principle,  such  meas¬ 
urements  should  be  undertaken  at  the  actual  order  of  illumina¬ 
tion  which  the  illuminants  will  be  required  to  supply. 

Another  source  of  uncertainty  in  making  tests  of  visual  acuity 
by  lights  of  different  colors  is  brought  into  play  by  adopting  the 
plan  of  setting  up  some  type  of  a  given  size  and  then  walking 
backward  until  it  just  becomes  indistinguishable.  Here  again 
the  visual  angles  thus  calculated  may  fail  to  afford  a  fair  com¬ 
parison  of  the  acuteness  of  vision  by  different  qualities  of  light, 
because,  in  walking  away  from  the  object,  there  is  brought  into 
play  a  different  region  of  the  retina,  which  therefore  alters  not 


*  Electrical  IVorld,  Feb.  25,  1909. 

•  Phil.  Mag.,  Jan.,  1889. 
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only  the  visual  angle,  but  also  the  apparent  brightness  of  the 
illumination.  The  central  region  of  the  retina  has  been  found 
by  many  observers  to  be  less  sensitive  to  the  blue  end  of  the 
spectrum  than  is  the  surrounding  region.  Hence,  although  one 
may  insure  that  the  illumination  is  the  same  in  the  case  of  the 
two  colors  compared  at  close  quarters,  this  may  no  longer  be 
the  case  at  a  distance.  For  this  reason  also  the  writer  prefers 
an  arrangement  such  as  the  Ritchie  wedge,  \w.ere  the  eye  is 
maintained  at  the  same  constant  distant  from,  the  illuminated 
surfaces  during  the  experiment.  The  distance  of  the  eye  from 
the  surface  is  also  of  importance  for  another  reason  which  will 
be  referred  to  shortly. 

Some  researches  of  Uthoff*  seem  to  be  open  to  possible  ob¬ 
jection  on  this  ground.  In  addition  Helmholtz*  points  out  that 
it  is  not  easy  to  draw  conclusions  as  to  whiclv  part  of  the 
spectrum  is  best  suited  to  the  revelation  of  detail  because  of 
the  uncertainty  involved  in  estimating  the  relative  illumination 
in  each  case. 

In  order  to  be  able  to  vary  the  visual  angle  subtended  by  the 
detail  studied  without  altering  the  distance  of  the  eye,  the 
author  has  sometimes  made  use  of  gradualed  detail  of  the 
variety  shown  in  the  chart  in  Fig.  2.  The  tapering  striped  pat¬ 
tern  was  used  as  a  basis  of  measurement  of  visual  acuity  by 
noting  the  exact  point  at  which  the  eye  was  unable  to  detect 
the  transition  from  the  adjacent  black  stripe  to  the  adjacent 
white  one. 

In  using  the  apparatus  just  described,  however,  the  author 
first  attempted  to  prepare  a  discrimination  photometer  on  the 
lines  laid  down  by  Dr.  Fleming,  using  patterns  of  fine  dots,  at 
such  a  distance  from  the  eye  that  the  dots  just  fell  within  the 
minimum  angle  of  distinct  vision  about  one  minute.  In  a  pho¬ 
tometer  of  this  type  one  merely  seeks  to  balance  the  illumina¬ 
tion  so  that  both  sets  of  dots  become  equally  distinct.  An 
artificial  pupil-aperture  2  mm  in  diameter  was  used,  this  being 
sufficient  at  the  order  of  illumination  employed  to  be  well  with¬ 
in  the  minimum  value  assumed  by  the  author’s  eye.  An  artifi¬ 
cial  arrangement  of  this  kind  is  generally  believed  to  be  neces¬ 
sary  in  order  to  eliminate  changes  in  visual  acuity  owing  to  the 
contraction  and  dilatation  of  the  pupil.  It  may,  however,  be 
questioned  whether  the  effect  of  this  need  greatly  be  feared 
except  at  very  low  illuminations;  in  the  latter  case  it  is  the 
change  in  apparent  illumination  so  caused,  rather  than  the 
optical  effect  of  reducing  the  diameter  of  the  available  eye-lens 
that  seems  to  be  most  important. 

The  author’s  experiments  were  carried  out  with  incandescent 
lamps  screened  with  gelatines  and  solutions  of  various  colors. 
Naturally  the  tints  thus  obtained  do  not  quite  correspond  to 
pure  spectral  colors.  There  are,  however,  organic  dyes  which, 
in  solution,  or  spread  upon  gelatines  such  as  a  fixed  photo¬ 
graphic  plate,  enable  a  very  pure  red  or  green  to  be  obtained, 
though  naturally  at  the  expense  of  a  considerable  loss  in  light. 
By  combinations  of  gelatines  prepared  in  this  way  a  pure  blue 
can  also  be  obtained,  but  the  absorption  is  then  extremely  high. 
The  purity  of  these  colors  was  ascertained  by  means  of  a  spec- 
trometric  examination,  and  though  not  quite  equivalent  to  pure 
spectrum  tints  they  should  probably  serve  to  exhibit  the  main 
phenomena  examined. 

Theoretically,  since  visual  acuity  is  admittedly  connected  to 
some  extent  with  illumination,  there  would  seem  some  justifica¬ 
tion  for  attempting  to  use  this  method  as  a  basis  of  comparison 
of  intensity.  Yet  no  one  appears  to  have  devised  a  photometer 
on  this  plan  which  is  regarded  as  giving  results  of  the  same 
order  as  those  depending  on  the  principles  of  “contrast”  or 
“equality  of  brightness”  at  least  for  lights  of  approximately 
the  same  color.  Personally  the  writer  must  admit  that  his 
own  experiences  with  many  patterns  of  detail  of  the  kind  re¬ 
ferred  to  do  not  lead  him  to  suppose  that  detail-revelation  is 
of  much  assistance  even  in  the  case  of  sources  differing  con¬ 
siderably  in  color. 

It  appeared  that  there  were  two  distinct  criteria  of  what  was 

^Graefe’s  Archiv.,  Bd.  XXXII.,  p.  171;  Bd.  XXXVI.,  p.  33. 

*  Phys.  Optik,  p.  425. 


to  be  considered  balance.  There  was,  apparently,  a  distinct 
difference  in  sharpness  in  the  case  of  different  colors;  this 
sharpness  seemed  to  be  a  purely  optical  effect  connected  with 
the  accommodation  of  the  eye,  and  was  unaffected  by  the 
illumination  within  wide  limits.  It  was,  in  fact,  possible  to 
secure  greater  sharpness  of  the  pattern  with  light  of  a  certain 
color  than  another  in  spite  of  an  obviously  lower  order  of 
illumination. 

On  the  other  hand,  another  possible  criterion  of  balance  was 
the  “contrast”  between  the  pattern  and  its  background;  if  this 
be  the  condition  by  which  judgments  are  based  the  instrument 
could  be  used  as  what  might  be  termed  a  “relief-photometer.” 
In  this  case  it  was  found  that,  when  linear  detail  was  used, 
results  practically  equivalent  to  those  obtained  by  the  “equality 
of  brightness”  method  were  obtained.  When  patterns  consist¬ 
ing  of  alternate  light  and  dark  patches  are  used,  however,  the 
matter  becomes  more  complicated,  possibly  because  the  eye  no 
longer  judges  the  brightness  of  the  mass  as  a  whole,  but  selects 
the  individual  bright  patches.  For  instance,  to  the  writer  it 
appeared  that,  when  the  “chessboard”  pattern  (Fig.  i)  was 
superimposed  over  two  patches  of,  say,  red  and  green  of  equal 
apparent  brightness,  the  small  red  squares  invariably  appeared 
brighter  than  the  small  green  ones,  though  perhaps  somewhat 
less  sharp.  This  result  is  what  one  would  naturally  expect 
when  it  is  recalled  that  the  effect  of  using  smaller  illuminated 
surfaces  is  usually  to  favor  the  red  end  of  the  spectrum  owing 
to  the  lack  of  sensibility  of  the  central  portion  of  the  retina  to 
the  green  end  of  the  spectrum. 

In  any  case  it  would  seem  that  the  effect  of  superimposing 
detail  of  this  kind  over  the  illuminated  surface  is  to  introduce 
complications,  and  the  writer’s  experience  is  that  it  tends  to 
cause  bewilderment  rather  than  to  assist  judgment  in  attempt¬ 
ing  to  balance  the  photometer. 

It  may  be  remarked  in  passing,  however,  that  this  effect  seems 
to  offer  a  possible  explanation  of  the  results  of  several  ob¬ 
servers  of  the  past  who  arrived  at  a  conclusion  differing  from 
those  arrived  at  both  by  Professor  Ashe  and  Messrs.  Laporte 
and  Broca,  and  who  contended  that  it  was  the  red  end  of  the 
spectrum  that  contributed  mainly  to  assisting  visual  acuity. 

A  number  of  experiments  were  also  carried  out  with  grad¬ 
uated  patterns  of  the  type  shown  in  Fig.  2  and  others  with  the 
object  of  comparing  the  visual  acuity  obtainable  with  lights  of 
different  colors.  As  a  result  it  seemed  that  even  for  more  or 
less  pure  green  or  red  monochromatic  light  there  was  no  very 
distinct  difference  to  be  observed  in  the  case  of  near  vision 
such  as  one  would  use  in  reading.  It  appeared,  however,  that 
there  was  a  small  but  distinctly  better  result  obtainable  by 
using  the  green  end  of  the  spectrum. 

possible  explanation  of  this  effect  seems  to  lie  in  the  want 


FIG.  4. — DIAGKAM  SHOWl.NG  WANT  OF  ACHROMATISM  OF  THE  EYE. 

of  achromatism  of  the  eye.  This  quality  will  be  understood 
from  the  diagram  of  Fig.  4,  which  is  similar  to  that  employed 
in  Tscherning’s  book  on  “Physiological  Optics”  and  elsewhere. 
Referring  to  Fig.  4,  let  A  he  z  luminous  point  which  emits  the 
cone  of  light  ABC,  penetrating  the  eye-lens  at  B  and  C.  After 
refraction  the  violet  rays  are  brought  to  a  focus  at  V  while 
the  red  rays  are  brought  to  a  focus  on  the  other  side  of  the 
retina  at  R.  Since  sunlight  and  the  light  of  most  artificial 
illuminants  contain  mainly  rays  of  a  yellowish  character,  the 
eye-lens  is  usually  so  adjusted  that  yellow  light  is  brought  to 
a  focus  on  the  retina,  which  is  thus  in  a  position  intermediate 
between  V  and  R. 

Now  the  difficulty  experienced  by  the  eye  in  accommodating 
for  near  objects,  in  the  case  of  white  and  yellow  light,  will  be 
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accentuated  for  the  red  end  of  the  spectrum  because  the  image 
of  a  near  object  tends  to  fall  behind  the  retina.  On  the 
other  hand,  it  is  conceivable  that,  when  a  point  is  reached 
such  that  it  becomes  impossible  for  the  eye  to  accommodate  so 
as  to  bring  the  yellow  image  on  the  retina,  it  may  still  be 
possible  for  it  to  do  so  for  the  violet.  It  seems  possible  that  in 
accommodating  for  a  very  near  object  the  eye  does  not  as  a 
rule  obtain  a  perfectly  sharp  image,  although  by  a  special  effort 
it  may  do  so. 

It  is  clear  under  these  conditions  that  a  person  who  finds 
any  difficulty  in  keeping  up  the  effort  of  accommodation  and 
therefore  finds  reading  tiresome,  might  possibly  find  violet 
light  more  “restful,”  and  might  also  obtain  better  definition  by 
light  of  this  color.  This  is  the  experience  of  the  writer  and  of 
almost  all  of  those  to  whom  he  has  shown  these  experiments, 
though,  as  a  rule,  the  effect  is  not  very  marked;  it  is  quite 
natural  that  Messrs.  Laporte  and  Broca  should  have  found  little 
perceptible  result  in  the  case  of  practical  illuminants.  The 
writer,  however,  is  able  to  see  these  effects  distinctly  by  the 
aid  of  the  mercury-vapor  lamp. 

There  are  many  experiments  designed  to  exhibit  this  quality 
of  the  eye,  some  of  which  have  been  described  by  Shelford 
Bidwell  in  “Curiosities  of  Light  and  Vision”  and  others.  Note, 
for  instance,  what  happens  when  a  naked  incandescent-lamp 
filament  is  observed  through  a  cobalt  glass,  which  allows  both 
red  and  blue  light  to  pass  but  obscures  the  intermediate  portion 
of  the  spectrum.  When  the  eye  is  only  a  few  inches  away 
there  is  seen  a  purplish  filament  with  a  distinct  red  fringe; 
as  the  distance  of  the  observer  is  increased  there  is  seen  ulti¬ 
mately  a  red  filament  surrounded  by  a  blue  ribbon  which,  at  a 
distance  of  from  20  ft.  to  30  ft.,  becomes  a  shapeless  haze. 
The  exact  nature  of  the  effect  and  the  distance  at  which  it  ap¬ 
pears,  however,  are  naturally  subject  to  modification  according 
to  the  optical  peculiarities  of  the  eye  of  the  observer. 

It  is  not  surprising  to  find,  therefore,  that  in  the  case  of  dis¬ 
tant  vision  there  occurs  aji  effect  corresponding  to  that  re¬ 
marked  when  the  eye  is  close  to  the  detail  observed.  For  the 
same  reason  the  blue  light  seems  to  be  less  effective  for  distant 
vision  than  does  white  light,  while,  on  the  other  hand,  red  light 
is  somewhat  better.  It  would  seem,  in  fact,  that  most  people 
find  themselves  distinctly  short-sighted  for  blue  and  violet 
light.  In  1907  the  writer  gave  a  demonstration  of  this  quality 
of  light  before  the  Physical  Society  (London).  A  black-and- 
white  pattern  was  illuminated  by  two  patches  of  red  and  blue- 
violet  light,  produced  by  interposing  specially  prepared  combina¬ 
tions  of  gelatines  in  the  beam  of  a  lantern.  The  brightness  of 
the  red  was  intentionally  reduced  to  but  a  fraction  of  that  of 
the  blue  patch.  Nevertheless,  those  at  the  back  of  the  room 
were  able  to  see  that  the  detail  illuminated  by  the  red  patch 
was  incontestably  the  sharper  of  the  two.  Indeed,  the  detail 
illuminated  by  the  pure  blue-violet  appeared  a  shapeless  mass. 
Naturally  the  success  of  such  experiments  demands  very  pure 
colors.  The  mercury-vapor  lamp,  which  produces  vivid  lines  in 
the  yellow,  violet  and  green,  respectively,  is  very  useful  for 
demonstration  in  connection  with  suitable  gelatines. 

On  the  other  hand,  it  must  be  confessed  that  there  seems  to 
be  individuals  who,  either  through  exceptional  abilities  of 
accommodation  or  because  their  eyes  are  exceptionally  well 
achromatized,  are  unable  to  see  these  effects  distinctly.  The 
writer  has  known  of  some  cases  of  this  kind  and  Dr.  Louis 
Bell'  seems  to  find  no  difficulty  in  accommodating  for  either 
red  or  violet  light  at  will.  Experiments  of  this  kind,  in  order 
to  be  conclusive,  therefore,  should  be  carried  out  upon  a  large 
number  of  individuals,  and  it  may  be  hoped  that  these  remarks 
may  stimulate  others  to  take  up  the  matter  more  fully  than  he 
has  been  able  to  do. 

From  what  has  been  said,  however,  the  writer  thinks  that  it 
may  be  conceded  that  the  use  of  visual  acuity,  as  a  means  of 
comparing  lights  which  differ  in  color,  is  open  to  grave  objec¬ 
tion,  even  if  a  very  accurate  method  of  applying  the  principle 
could  be  devised. 


When  it  is  considered  that  inability  to  focus  a  certain  quality 
of  light  must  mean  that  the  detail  illuminated  by  it  is  seen 
imperfectly,  however  great  the  illumination,  it  seems  obviously 
desirable  to  avoid  mixing  up  this  method  with  the  ordinary 
means  of  estimating  illuminating  power.  In  the  same  way  it 
seems  clear  that  a  method  which  could  lead  to  identically  oppo¬ 
site  results,  at  least  in  the  case  of  some  individuals,  according 
to  the  distance  away  of  the  eye,  and  one  which  is  so  much  af¬ 
fected  by  personal  peculiarities  of  vision,  must  always  be  open 
to  grave  objection. 

There  remains  one  other  point  in  connection  with  visual 
acuity  which  deserves  mention,  namely,  the  power  of  distin¬ 
guishing  small  changes  in  light  and  shade.  This  matter  is 
somewhat  different  from  that  hitherto  discussed  and  one  which 
has  a  very  intimate  bearing  on  ordinary  photometry.  Any¬ 
thing  that  has  exactly  the  same  color  and  the  same  brightness 
as  found  in  its  surroundings  will  become  indistinguishable  from 
them. 

It  is  of  interest,  therefore,  to  inquire  whether  one  is  able  to 
perceive  a  smaller  alteration  in  brightness  by  the  aid  of  light 
from  one  end  of  -the  spectrum  than  from  another.  The  stand¬ 
ard  researches  on  this  point  are  probably  those  of  Koenig  and 
Brodhun.*  Briefly,  these  observers  found  that  at  high  illumina¬ 
tions — above  60  lux  or  so — the  minimum  change  in  illumination 
detectable  by  the  eye  was  the  same  for  all  colors.  At  very  low 
illuminations,  on  the  other  hand,  it  was  found,  as  the  Purkinje 
effect  would  lead  one  to  expect,  that  a  given  change  in  stimulus 
produced  a  more  marked  influence  in  the  case  of  light  from  the 
blue  end  of  the  spectrum  than  in  the  case  of  the  red  end.  It 
must  be  remembered,  however,  that  these  observers  utilized  an 
artificial  pupil-orifice  i  sq.  mm  in  cross-section,  which,  of 
course,  leads  to  a  nominal  illumination  of  60  lux,  being  in 
reality  only  a  fraction  of  this  value  as  far  as  physiological 
impression  of  brightness  is  concerned.  It  seems  reasonable  to  , 
conclude  that  at  ordinary  high  illuminations  no  very  marked 
difference  exists. 

The  author  has  repeated  some  of  the  experiments  above  men¬ 
tioned  with  an  ordinary  Lummer-Brodhun  photometer,  but 
without  using  an  artificial  pupil  aperture.  As  a  result  it  ap¬ 
peared  that  no  distinct  difference  is  discernible  above  about 
5  lux ;  the  sharp  change  in  the  minimum  percentage  change  in 
illumination  discernible  seemed  to  occur  near  0.2  lux,  the  order 
of  illumination  being  that  at  which  the  change  from  rod- 
vision  to  cone-vision  has  been  found  to  occur. 

To  the  experiments  of  Professor  Ashe  regarding  the  size  of 
the  pupil  aperture  when  the  eye  is  illuminated  by  light  of 
different  colors,  the  writer  can  only  make  brief  reference  on 
the  present  occasion  though  this,  again,  is  a  matter  which  seems 
to  call  for  more  detailed  study.  It  may  be  pointed  out,  how¬ 
ever,  that  great  care  is  needed  in  studying  the  effect  of  color 
on  the  diameter  of  the  pupil-aperture  to  insure  that  other 
physiological  conditions,  such  as  intrinsic  and  total  brilliancy, 
are  identical  in  the  case  of  the  two  sources  compared.  For 
instance,  in  order  to  draw  conclusions  from  the  curves  for  the 
lamps  with  clear  and  green  glass  bulbs  given  by  Professor 
.\she,  one  would  like  to  know  fuller  details  regarding  the 
brightness  in  each  case. 

The  effect  of  eccentrically  placed  sources  deserves  further 
study.  It  may  be  suggested,  however,  that,  if  one  accepts  the 
correctness  of  the  rod-and-cone  theory  of  vision,  one  is  not 
justified  in  assuming,  because  the  rods  are  believed  not  to  ex¬ 
ercise  the  function  of  distinguishing  color,  that  therefore  they 
are  equally  affected  by  light  of  any  wave-length.  On  the  con¬ 
trary,  the  well-known  curves  of  luminosity  determined  at  low 
orders  of  illumination  would  lead  one  to  believe  that  they  arc 
most  sensitive  to  greenish-blue  light,  near  0.52  m  or  0.53  /*.  It 
seems  quite  possible,  therefore,  that  the  relative  effects  of  dif¬ 
ferent  colors  might  vary  in  the  case  of  different  regions  of  the 
retina;  very  probably,  too,  the  results  obtained  in  the  case  of 
the  dark-adapted  and  normal  eye,  respectively,  would  be  not 
quite  the  same. 


•  Pr#c.  /4m.  Acad,  of  Arts  and  Scitnets,  1907,  Vol.  XLITI,  No.  4. 
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New  Telephone  Patents. 

ANTISEPTIC  ATTACHMENT. 

While  the  antiseptic  attachment  for  telephone  transmitters 
does  not  seem  to  make  much  headway  in  commercial  use,  still 
inventors  are  apparently  devoting  considerable  attention  to  this 
device.  A  recent  patent  in  this  line  describes  a  mouthpiece 
made  of  porous  substance  of  the  texture  of  baked  clay.  This 
assumes  the  usual  mouthpiece  shape,  and  is  to  be  enameled  or 
otherwise  coated  upon  its  surface,  except  over  one  small  area. 
The  mouthpiece  is  soaked  in  antiseptic  soluti.on,  fumes  from 
which  will  be  gradually  given  off  from  the  uncoated  surface. 
This  patent  has  been  granted  to  Messrs.  M.  S.  Hufschmidt,  of 
San  Francisco,  and  C.  F.  Wagner,  of  Oakland. 

Another  type  of  antiseptic  device  is  described  in  a  patent 
granted  to  Mr.  E.  B.  Crosby,  of  Lockport,  N.  Y.  This  con¬ 
sists  of  a  felt-lined  metal  clip  which  snaps  over  the  mouthpiece 
wall.  The  clip  is  formed  of  a  narrow  strip  of  metal,  say  ^  in. 
wide,  which  is  bent  to  follow  the  flare  of  the  mouthpiece,  from 
near  the  grating  at  its  base,  to  and  over  the  lips,  where  it 
clamps  itself.  The  felt  lining  is  saturated  with  the  antiseptic 
solution,  and  it  keeps  a  small  strip  of  the  mouthpiece  wet.  By 
sliding  the  device  around  the  whole  circumference  of  the 
mouthpiece  lip,  the  whole  inner  face  of  the  mouthpiece  is 
traversed  by  the  antiseptic  felt,  and  is  thus  wiped  and  cleansed. 

CABLE  TERMINAL. 

Below  is  shown  in  section  a  cable  terminal  patented  by  Mr.  F. 
J.  Beaucond,  New  Albany,  Ind.  The  patent  was  assigned  to  the 
Southern  Indiana  Electrical  Company.  The  terminal  not  only 
provides  a  closed  space  in  which  the  paper-covered  wires  of  the 
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cable  may  be  fanned  out  and  then  filled  with  waterproof  com¬ 
pound,  but  it  provides  a  sealing  sleeve  about  the  cable  sheath  to 
avoid  the  wiping  of  joints.  Furthermore,  there  are  no  splices  in 
the  wires  required,  as  the  paper-covered  wire  is  led  out  through 
tiinall  fanning  holes,  which  become  sealed  by  the  compound. 

SWITCHBOARD  CORD  CIRCUIT. 

Mr.  J.  L.  McQuarrie,  of  Oak  Park,  Ill.,  has  patented  a  circuit 
arrangement  for  connecting  cord  pairs,  which  patent  he  has  as¬ 
signed  to  the  W'cstern  Electric  Company.  A  locking  relay  con¬ 
trols  the  operator’s  listening  connection  with  a  cord  pair.  A 
push  key  serves  upon  momentary  operation  to  pull  up  and  lock 
the  listening  relay  and  display  a  lamp  signal  indicating  this 
condition;  another  push  key  effects  the  release  of  the  relay  when 
desired. 

SUBSTATION  APPARATUS. 

For  use  with  multi-party  farmer  lines,  Mr.  R.  E.  Pedigo,  of 
Chariton,  la.,  has  patented  an  apparatus  comprising  a  condenser 
for  inclusion  in  the  receiver  circuit,  and  a  push  key  for  control¬ 
ling  the  local  transmitter-battery  circuit.  The  two  are  combined 
in  a  case  with  terminals  designed  for  ready  connection  to  a 
telephone  set. 

Mr.  J.  A.  Birsfield,  of  Chicago,  Ill.,  has  obtained  a  patent  for 
an  improved  design  of  magneto  bell,  of  the  harmonic  type.  The 
improvements  are  in  the  details  of  construction. 

TRUNKING  SYSTEM. 

Mr.  A.  H.  Dyson,  of  Chicago,  Ill.,  has  obtained  a  patent  based 
on  a  system  of  trunk  signals  for  trunks  between  two  common- 


battery  offices.  He  arranges  his  circuits  and  signals  so  that 
when  the  called  subscriber  hangs  up  a  clearing-out  supervisory 
signal  is  displayed,  not  only  in  front  of  the  “.V’  or  originating 
operator,  as  is  usual,  but  also  in  front  of  the  “B”  or  trunk 
operator.  This  latter  enables  the  trunk  operator  to  know  that 
the  called  party  has  hung  up.  The  trunk  operator  is  also  pro¬ 
vided  with  the  usual  disconnect  signal,  controlled  by  the  plug 
of  the  “A”  operator  in  its  association  with  the  trunk  jack.  Mr. 
Dyson  has  assigned  his  patent  to  the  American  Electric  Tele¬ 
phone  Company. 

COMMON  BATTERY  SYSTEMS. 

Mr.  E.  E.  Yaxley,  of  Chicago,  Ill.,  has  patented  a  special 
arrangement  of  substation  apparatus  for  common  battery  work¬ 
ing.  In  his  system  the  receiver  and  transmitter  are  directly  in 
series  with  the  line  and  its  current  source.  The  receiver,  how¬ 
ever,  is  double  wound,  the  two  windings  being  in  parallel.  One 
of  these  windings  is  the  usual  low-impedance,  voice-current 
winding,  upon  a  soft  iron  extension  pole-piece.  The  other  is  a 
high-impedance  magnetizing  w'inding  upon  the  body  of  the  re¬ 
ceiver  magnet,  which  serves  not  only  as  a  low-resistance,  high- 
impedance  current-supply  shunt,  but  also  serves  to  augment  the 
magnetism  of  the  receiver. 

Messrs.  R.  D.  Harris,  J.  E.  Johnson  and  H.  W.  Soest,  of 
Fort  Wayne,  Ind.,  have  jointly  patented  a  lock-out  device  for 
common  battery  party  lines.  The  lock-out  feature  is  controlled 
by  the  relative  position  of  the  receiver  hooks  of  the  various  sta¬ 
tions.  The  hook  at  each  station  is  itself  arranged  to  receive  a 
manual  rotary  motion  about  its  longitudinal  axis  and  it  thereby 
serves  as  a  key  to  an  auxiliary  switch,  by  means  of  which  the 
circuits  may  be  arranged  at  any  one  station  so  that  a  second 
station  on  the  line  may  he  allowed  to  come  in  when  desired. 
I  he  lock  is  controlled  by  a  mechanical  latch,  locked  or  re¬ 
leased,  through  the  operation  of  a  relay. 


Letters  to  the  Editors. 


The  Atlantic  Cable  of  1858. 

To  the  Editors  of  Electrical  World: 

Sirs  : — I  have  lately  read  Mr.  William  Maver’s  article  in  your 
issue  of  Aug.  22,  1908,  upon  the  subject  of  “The  Atlantic  Cable 
of  1858.”  There  are  a  number  of  inaccuracies  in  this  article, 
as  I  can  readily  prove  from  official  documents  in  my  possession. 
The  article  gives,  indeed,  internal  evidence  of  no  direct  contact 
with  the  subject,  if  only  from  the  mis-spelling  of  names  and  the 
repetition  of  matter  from  sources  that  are  now  known  to  be 
inaccurate. 

It  would  take  too  long  to  deal  with  the  entire  article.  I 
would,  however,  point  out  that  I  hold  in  my  possession,  among 
numerous  other  official  documents,  the  agreement  between  John 
Watkins  Brett,  my  father  (Sir  Charles  Bright)  and  Cyrus  W. 
Field,  signed,  in  this  order,  as  equal  projectors  of  the  first 
Atlantic  cable.  Field  came  over  to  England  after  he  had  secured 
the  Newfoundland  landing  rights  from  F.  N.  Gisborne,  but  his 
ideas  had  all  been  preceded  by  Brett  and  my  father  over  here. 
Moreover,  nearly  all  the  capital  was  subscribed  for  in  the  end 
on  this  side  of  the  Atlantic. 

Mr.  Maver  is  good  enough  to  tack  my  father’s  name  last  but 
one  in  the  list  of  “engineers,”  whereas  he  was  in  reality  the 
engineer-in-chief.  In  the  same  list  are  the  names  of  Whitehouse, 
an  electrician,  who  was  not  an  engineer  in  any  sense,  and  Thom¬ 
son  (Lord  Kelvin),  the  greatest  of  electricians,  but  who  was 
connected  with  the  enterprise  as  a  member  of  the  board  and 
consulting  electrician,  rather  than  as  an  engineer. 

Altogether  the  article  is  not  one  at  all  in  accord  with  the 
facts.  I  take  particular  exception  to  the  following  paragraphs ; 

“But,  alas,  like  the  first  cable  between  Great  Britain  and 
France,  this  first  Atlantic  cable  was  also  doomed  to  a  very 
short,  useful  existence.  After  the  transmission  of  the  messages 
to  and  from  the  Queen,  the  signals  over  the  cable  became  weaker 
and  weaker  until  Aug.  31,  1858,  when  they  failed  utterly. 
C.  F.  Varley,  the  electrician  of  the  company,  was  sent  to  Valen- 
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tia  to  ascertain  the  cause  of  the  non-working  of  the  cable.  He  In  Dr.  Goldschmidt’s  paper  in  the  Elektrotechnische  Zett- 
made  a  number  of  tests  and  reported  that  a  fault  of  great  mag-  schrift,  1907,  page  1166,  or  the  Electrician  (London),  1908,  Vol. 
nitude  existed  at  a  distance  of  about  260  miles  from  Valentia.  LX,  page  634,  the  accompanying  Fig.  1  was  given  as  evidence  of 
W.  T.  Henley,  telegraph  engineer,  and  Prof.  W.  Thomson  also  the  alleged  saturation. 

carefully  tested  the  cable  during  the  month  of  September,  but  In  refutation  to  this  I  present  the  accompanying  Fig.  2, 
without  success  so  far  as  obtaining  readable  signals  through  the  showing  that  in  perfect  commutation  there  are  practically  no 
cable  was  concerned.  lines  linked  only  zvith  the  short-circuit  coils.  This  absence  of 

“It  has  been  thought,  and  perhaps  correctly,  that  the  injury  self-induction — not  their  alleged  saturation,  which  does  not 


to  this  cable  may  have  been  due  to  the  employment  of  high- 
tension  currents  from  induction  coils  in  signaling,  and  the  view 
has  been  expressed  that  had  only  low-tension  currents  been  em¬ 
ployed,  their  utility  for  this  purpose  having  been  demonstrated 
by  Latimer  Clark,  the  injury  to  the  cable  might  have  been 
avoided.  There  is,  however,  no  proof  that  the  fatal  faults  in 
the  cable  were  due  to  these  high-tension  currents,  and  it  is  not 
difficult  to  imagine  that  the  inexperience  in  cable-making  at 
that  time,  together  with  the  more  or  less  crude  methods  of  pay¬ 
ing  out  the  cable  on  shipboard,  may  have  been  sufficient  to 
account  for  the  cause  and  development  of  the  faults  in  ques¬ 
tion.  Furthermore,  it  is  to  be  remembered  that  at  this  early 
period  of  long-distance  submarine  working,  variable  earth  cur¬ 
rents  practically  debarred  the  use  of  very  weak  currents  for 
signaling.  It  probably  was  not  until  Varley’s  interposition  of 
the  condenser  in  the  cable  circuit,  thereby  obviating  the  dis¬ 
turbing  effects  of  the  earth  currents,  that  recourse  could  he  had 
to  weaker  signaling  currents.’’ 

In  the  opinion  of  practically  everybody,  Whitehouse,  the  elec¬ 
trician,  was  alone  responsible  for  the  gradual  breaking  down  of 
the  cable,  by  the  use  of  a  generating  power  of  immense  inten¬ 
sity  in  conjunction  with  the  rest  of  his  apparatus. 

Mr.  Maver’s  favorite  authority  (Cromwell  Varley)  himself 
stated  that  “had  a  more  moderate  power  been  used  the  cable 
would  still  have  been  capable  of  transmitting  messages,’’  and 
Professor  Thomson  (afterward  Lord  Kelvin),  the  highest  elec¬ 
trical  authority,  expressed  himself  still  more  definitely. 

Mr.  Maver  speaks  of  the  “more  or  less  crude  methods  of  pay¬ 
ing  out  the  cable,”  but  he  is  apparently  unaware  of  the  fact  that 
what  he  is  pleased  so  to  term  is  still  in  every-day  use  in  all 
essential  particulars ! 

The  subsequent  complete  electrical  (and,  therefore,  commer¬ 
cial)  successes  were  mainly  due  to  the  introduction  of  Lord 
Kelvin’s  delicate  receiving  apparatus,  first  employed  by  my 
father  on  the  first  cable  to  India,  of  1863-4 — long  before  the 
second  and  third  Atlantic  cables  of  1865-6 — and  subsequently  on 
all  the  lines  that  followed. 

For  an  accurate  resume  of  the  history  of  submarine  teleg¬ 
raphy,  I  would  venture  to  draw  your  attention  to  the  historical 
section  of  my  “Submarine  Telegraphs;  Their  History,  Con¬ 
struction  and  Working.” 

London,  England.  Charles  Bright. 


Commutation  in  Direct-Current  Machines. 


To  the  Editors  of  Electrical  World: 

Sirs  : — In  issues  of  your  journal  in  Vol.  51,  pages  655,  776, 
932,  1380,  abstracts  are  printed  of  Dr.  R.  Goldschmidt’s  discus¬ 
sion  with  me  on  the  subject  of  the  use  of  iron  for  covering 
open  slots.  My  arguments  for  the  neutrality  of  the  commuta¬ 
tion  zone  (see  also  Electrical  World,  Vol.  51,  page  147)  seem 
not  to  have  produced  any  impression  on  your  reviewer.  Even 
my  challenge  at  the  end  of  the  discussion  to  prove  Dr.  Gold¬ 
schmidt’s  alleged  magnetic  saturation  of  the  slot  coverings  by 
experiments  at  my  cost  was  not  mentioned,  though  from  the  point 
of  view  of  the  usual  reversing  field  commutating  theory,  my 
proposition  should  have  led  to  a  confirmation  of  that  theory. 

It  is  in  relation  to  a  true  insight  in  commutation  which 
gives  to  the  matter  in  question  its  particular  importance, 
because  the  magnetic  saturation  can  be  ascertained  by  experi¬ 
ments.  Therefore,  I  come  now  to  request  your  aid  in  an  inter¬ 
national  prize  competition  for  $1,000,  which  sum  I  propose  to 
award  for  decisive  experimental  proofs  of  the  saturation  of  the 
iron  bridges  in  the  neutral  zone. 


exist — explains  the  absence  of  a  detrimental  effect  of  the  iron 
bridges  covering  the  armature  slots.  (See  my  paper.  The  Elec¬ 


trician,  1908,  Vol.  LX,  page  719,  and  my  pamphlet,  “Kommutier- 
ung,  Kompensierung  und  Wendepole.”)  This  pamphlet,  together 
with  my  Electrician  paper  as  an  introduction  to  it,  may  be  con¬ 
sulted  at  the  library  of  the  American  Institute  of  Electrical  En¬ 
gineers,  New  York. 

The  papers  in  the  competition  must  be  suitable,  by  extent  and 
in  all  other  respects,  for  publication  in  your  columns.  They 
must  contain  the  description  of  the  experiments  and  their  re¬ 
sults,  which  must  be  discussed  with  respect  to  the  above- 
mentioned  publications. 

The  prize-winner  shall  be  the  author  of  that  paper  which  first 
gives  the  decisive  evidence  of  the  alleged  saturation.  The 
competition  will  be  closed  on  Jan.  i,  1910. 

Concerning  the  award  of  the  prize,  I  must  beg  you,  Messrs. 
Editors,  kindly  to  settle  this  point,  as,  of  course,  I  cannot  inter¬ 
fere  in  any  direct  way  with  it.  However,  I  shall  be  glad  to 
consider  any  proposal  of  yours  concerning  this  or  any  other 
phase  of  the  competition. 

The  decision  of  award  must  be  unanimous  and  should  eventu¬ 
ally  be  founded  upon  a  repetition  of  the  experiments  indicated 


FIG.  2. — COMMUTATION  IN  DIRECT-CURRENT  MACHINES. 

in  the  competing  papers,  for  which  purpose  the  competitor  shall 
supply  the  necessary  apparatus  and  arrangements. 

The  winning  paper,  indicated  by  a  plain  introductory  state¬ 
ment  as  being  the  prize-winner  in  this  competition,  to  be  pub¬ 
lished  in  your  columns  and  in  those  of  the  Electrician,  London. 
Its  author  shall  also  have  it  translated  for  publication  in  Elec- 
trotechnik  und  Maschinenbau,  Vienna,  in  the  Electrotechnische 
Zeitschrift,  Berlin,  and  in  La  Lumiere  Electrique,  Paris. 

The  amount  of  the  prize  has  been  deposited  with  Messrs. 
Scheurleer  &  Sons,  bankers.  The  Hague,  Holland,  by  whom  it 
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will  be  paid  through  their  New  York  representative  to  the  per¬ 
son  designated  by  you  in  accordance  with  the  aforesaid  award 
and  after  the  stipulated  publications. 

Villa  Mar,  C  L.  R.  E.  Menges. 

ScHEVENINGEN,  HOLLAND. 

[The  bankers  named  by  our  correspondent  inform  us  that  they 
have  on  deposit  the  sum  of  money  named,  which  is  made  pay¬ 
able  under  the  conditions  of  the  competition  as  stated  above. 


We  cannot,  however,  accept  the  function  assigned  to  us  in  the 
proposed  competition,  as  the  subject  is  one  that  will,  in  any 
event,  only  be  settled  ultimately  by  a  consensus  of  scientific 
opinion  and  cannot  be  summarily  disposed  of  by  individual 
judgment.  Nevertheless,  publicity  is  given  to  the  challenge,  and 
any  of  our  readers  who  may  become  interested  in  the  present 
phase  of  the  controversy  involved  can  communicate  direct  on 
the  matter  with  our  correspondent. — Eds.] 


DIGEST  OF  CURRENT  ELECTRICAL  LITERATURE 

Abstracts  of  the  important  articles  appearing  in  the  electrical  periodical  press  of  the  world 


(jenerators.  Motors  and  Transformers. 

Fractional  Pitch  Winding. — F.  Punga. — The  fractional  pitch 
winding  has  not  found  as  much  favor  with  European  designers 
as  in  the  United  States,  and  the  author  endeavors  to  show  its 
advantages  for  direct-current  and  three-phase  machines  and 
single-phase  commutator  motors. — Elek.  und  Masch.  (Vienna), 
June  13. 

Constant-Current  Dynamos. — A.  Bloch. — The  author  shows 
how  ordinary  constant-voltage,  direct-current  dynamos  of 
standard  design  can  be  changed  into  constant-current  machines 
by  providing  a  separate  excitation  in  connection  with  the  shunt 
excitation. — Elck.  und  Masch.  (Vienna),  June  20. 

Parallel  Running  of  Direct-Current  Generators. — A  note  on 
a  recent  British  patent  (11,345,  1908;  June  17,  1909)  of  the 
British  Thomson-Houston  Company  (General  Electric  Company 
of  this  country).  Each  generator  is  provided  with  a  Tirrill 
regulator  to  the  main  control  magnet  of  which  arc  added  two 
additional  coils.  One  coil  is  connected  across  a  resistor  in 
the  main  generator  circuit,  and  the  other  across  a  resistor  in 
the  main  station  circuit.  These  coils  act  in  opposition,  and  by 
suitably  proportioning  the  resistances  of  the  resistors  the  load 
is  kept  equally  divided  among  all  the  machines.  One  line  re¬ 
sistor  acts  as  the  shunt  for  the  “line”  coils  of  all  the  regula¬ 
tors.  With  two  machines  in  parallel,  the  resistance  of  this 
resistor  is  made  one-half  that  of  each  of  the  generator  circuit 
resistors  and  then,  with  equally  divided  load,  the  coils  will 
balance.  If  one  machine  takes  more  than  its  share  of  the  load, 
its  regulator  will  decrease  its  voltage.  The  load  can  also  be 
proportioned  in  any  desired  manner. — Lond.  Elec.  Eng’ing, 
June  24. 

Polyphase  Commutator  Motors. — E.  Roth. — In  continuation 
of  his  long  illustrated  serial,  the  author  compares  the  results 
of  his  theory  with  those  of  tests  made  in  practice. — La  Lumiire 
Elec.,  June  12  and  19. 

Lamps  and  Lighting. 

Tungsten  Lamp. — R.  E.  Nyswandkr. — An  account  of  an  ex¬ 
perimental  investigation  of  the  distribution  of  energy  in  the 
spectrum  of  the  tungsten  filament  at  different  temperatures. 


FIG.  I. — ENERGY  CURVE  OF  TUNGSTEN  FILA.MENT. 

For  the  black  body  absolute  temperatures  of  1994  deg.  corre¬ 
sponding  to  a  maximum  wave  length  of  1.475  ^  tbe  curve  of 
energy  distributed  is  as  given  in  Fig.  i  showing  the  selective 
radiation  exhibited  by  the  tungsten  filament.  For  comparison 
the  curves  a  and  b  are  given,  a  referring  to  the  normal  radia¬ 
tion  curve  on  the  basis  of  Wien’s'law  using  the  empirical  radia¬ 


tion  constant  of  tungsten,  while  b  is  the  theoretical  curve  for 
the  black  body.  Some  calculations  are  also  made  of  luminous 
efficiencies  on  the  basis  of  Wien's  law. — Phys.  Review,  June. 

Metallic-Filament  Lamps  and  Central  Stations. — E.  E.  Hoad- 
LEY. — A  paper  read  before  the  (British)  Municipal  Electrical 
Association  on  the  effect  of  metallic-filament  lamps  on  the 
income  of  central  stations.  At  present  the  alternating-current 
stations  have  suffered  most  by  the  drop  in  output,  due  to  the 
higher  efficiency  of  the  lamp,  as  the  consumer  can,  by  em¬ 
ploying  a  transformer,  have  the  same  light  as  hitherto  at  a  less 
cost.  The  direct-current,  aoo-volt  stations  will,  the  author 
thinks,  suffer  in  the  near  future,  when  lamps  of  smaller  candle- 
power  are  available  and  the  prices  are  reduced.  He  recom¬ 
mends  them  to  increase  the  heating  and  cooking  business,  if 
possible  with  the  aid  of  free  wiring  and  the  hiring  out  of 
heating  and  cooking  apparatus  if  they  can  obtain  permission. 
The  latter  part  of  the  paper  dealt  with  the  suitability  of  the 
new  lamps  for  street  lighting,  and  mentioned  the  author’s  ex¬ 
perience  that  these  lamps  had  an  average  life  of  1100  hours, 
individual  lamps  lasting  from  5000  to  6000  hours. — I>ond.  Elec¬ 
trician,  June  25;  Elec.  Eng'ing,  June  24. 

Flame- Arc  iMmps. — Goerger. — An  abstract  of  a  paper  read 
before  the  Dresden  Electrical  Society  on  photometric  tests  of 
large  Beck  arc  lamps.  He  describes  the  difficulties  which  were 
experienced  on  account  of  the  colored  vapors  which  were 
evolved  in  large  quantities  in  the  arcs.  They  may  be  partly 
due  to  the  evaporation  of  the  metals,  but  also  consist  partly  of 
nitrogen  oxides.  The  vapors  filled  after  a  short  time  the  glass 
globe  and  the  spherical  photometer,  and  then  got  into  the  room. 
The  inner  surface  of  the  photometer  sphere  appeared  yellow 
when  opened,  but  in  a  few  seconds  it  was  again  white.  These 
vapors  caused  considerable  troubles,  such  as  necessitating  re¬ 
determinations  of  the  constant  of  the  spherical  photometer,  etc. 
The  lamp  cannot  be  used  in  closed  spaces,  if  provision  is  not 

The  results 

Watts 
p«r  mean 
spherical 
hnner  cp. 

o.  1S8 
0.303 

The  loss  of  light  due  to  the  globe  was  in  each  lamp  38  per  cent. 
The  ratio  of  the  mean  lower  hemispherical  candle-power  to  the 
mean  spherical  candle-power  is  about  1.8,  so  that  the  mean 
hemispherical  candle-power  of  the  direct-current  lamp  without 
globe  is  about  25,700  hefner-candles,  with  a  specific  consumption 
of  o.ios  watt  per  mean  hemispherical  hefner-candle. — Elek. 
Zeit.,  June  24. 

V olts  and  Watts  per  Candle. — H,  E.  Ives. — A  watts-per- 
candle  meter  is  part  of  the  photometric  equipment  of  the 
Bureau  of  Standards.  Experiment  shows  it  possible  to  calcu¬ 
late  with  considerable  accuracy,  from  the  watts  per  candle  at 
rated  voltage  (an  initial  run  at  rated  voltage  is  part  of  the 
regular  test),  the  voltage  to  give  3.1  watts  per  candle,  by  the 

use  of  the  relation  (  where  for  the  range  from 

V  VJ  wpc, 

3.6  to  3.1  wep  (watts  per  candle),  for  treated  carf>on  filaments. 


0.400 

0.658 


made  for  ventilation  so  as  to  remove  these  vapors, 
of  the  tests  were  as  follows : 


Direct-current  lamp,  220  ...  .  - 

▼olts,  12.2  amp . I 

Alternating-current  lamp,  ,  ..  ... 

220  volts,  11.8  amp...  I 


Mean 
spherical 
hefner  cp. 

14.300 

8,860 

6,340 

3.940 
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v>*  thr  vilMW  of  thf  000  wotkinH  of  thp  cuMr  Mf 

of  muf  rriHxttrvf  H»nf  n  fiiull  of  urmt  mnp 
ovotoif  »  (ffvUov'r  of  hKmU  #<X'  toilf*  from  Vulonlln. 

\  f f rofr^iTHI'h  ronfooor,  noif  Ttv'f.  VW  I  hom«oo  uNo 
x'*‘r«rfWN  -Y'X'wf  rtxo  xUoio|t  tho  oxoolh  of  Srixlrtol'pr.  Iml 

«•  Snix*  mkw'x  <\'  »«  ohlAOMt^  rtNofsMo  niltoHN  tiuouuh  Ifip 

c»SV  oi  fc*  wvN>«*xyxf 

>>*x  Nor**  tKMVicM^  3>mf  |Mrrh»|»«  x'x'rrtsMlv,  thul  ihr  loiorv 
V  ;Vt  oJiNy  '^x  S»xy  fyyo  xfxw  h'  ffxo  ipmixU'ymrmt  of  hinh- 
V‘*>vvt»^  f'->o  xxxxfxxx'Tfxm  vx'ifx  m  aiuI  Ibr  virxxr 

Vfct  V«r*  ovr*y«.'Vx*  <>;■*:  M»f  yxnfx  k'w  »y<x$H'n  x-xirrrotj  hrrn  rm 
»*V«vv.  Vyr  Kv  tNx<  l»xxr^sx«'  h«xiOfi  fxron  xlr(o«'n<itrNtr«i 

>•  « x'"»  <  ;Ny  »o.*wry  t\»  thy  x'«Mf  loiyht  hnvr  hrrn 

.X'V‘vW.  'V  V  V  V'xxyxyr.  |xr\y'f  th«t  «hr  f«t<»f  f;xult«  in 

'Vr  I'fcNV  %xo-y  :r>(  ;o  ;V<y  h<!!ich-ty«x^xn  cnrryixt$.  <nuf  it  i?  not 
/tiftv-i  ■  V  -V*;  iSf  m<\|x<rxrxKy  in  \'«Me-makinii  »t 

'Ku;  '••nv.  ',xv  Vor  tV  wxvv  vv  fy«5  cnufe  mrthxxxfx  of  p«y- 
tnc  /»'<:  'V  »-»>•>  A?5xN.'4iT\i,  nvny  Iwixy  Nryn  sufHcirnt  to 

ix.V4fT-  X,-,-  ;'Kf  *»j|  xWxyKxfxnxynt  of  the  faults  in  qiics- 

*vxr.  Ttr- *v>**m,xcy  -  r*  v  Sif  rymcmlxrrrxt  that  at  this  early 
iv~'.v  '».tnf-fiisia*v.*y  sa^tna-w  workit^.  variaMr  earth  cur- 
•orr*.  rr-tk'“Ci.'*^x  ^VlxasrexJ  si>e  asy  v'f  xrrrr  weak  currents  for 
‘ijt'raiiirif  ;fvx>4(>^  was  »*.■<  unnl  VarJey's  inter|Kvsi:uxn  of 
Thr  .r.-moTTwr'*  jfji  caS'e  c;r\tn:.  therehy  obviating  the  dis- 
■*ir-?iir«t  rfixTs  cc  ea-ti  cametirs..  ;ha:  recourse  could  Se  had 

■'t  -lie  .-umn.-r  re  jrjcocaI?T  ererrSodT.  Whitehouse.  the  dec- 
•r-irjBT..  •-fts  a..Ti»e  -"-sx  .TeftSie  for  ibe  graica’.  breaking  down  of 
axe  raaiK.  r?  rSe  rse  rr  a  geraera'iry:  >owyT  of  imtnense  inten¬ 
se?  n  omj  nnrra.TT  :iie  res;  of  his  ayiparatus., 

If*  \!a"frs  :ae:rre  anbor-.rv  <  xlrooswell  Varley)  himself 
saerf  -auc  ‘’tmi  i  more  modera-e  j«ower  been  used  the  cable 
w:niji  sol  'vx-tt  :e*rr  eiM'Sie  of  trir.smirdag  messages,”  and 
?-tCi«x:r  TiinTrs.:r  ifterwari  L,'ri  Kelvin',  the  highest  dec- 
mrsT  mnnrrTT,  ■nmresie'f  hrmseif  sail  more  dcnnitdy. 

sir  liirer  fgtnis  cc  tie  *'m:ce  or  !»«  cmde  methods  of  pay- 
iia  tnr  indue.’'  be:  re  is  aptparertly  nnaware  of  the  fact  that 
w  lar  ht  a  tr.ti.Te't  s:  tt  term  s  stiZ  in  every-day  nsc  in  all 
esrienna.  tar-jcrjir? ' 

Tie  siitserrierx  rirmjune  deetrira!  (and.  therefore,  commer- 
•ral  Bicrsaaes  were  macrij  iae  to  the  mtre-dnedon  of  Lord 
Kie-nx  i  feij-are  -ece:  t  _:.x  apoarams,  frst  cmploTed  by  my 
fadntr  :a  '.he  nre  zslz'jt  to  India,  of  1863-4 — ieng  before  the 
secr.oii  and  third  Atiartac  cab^s  of  lS5^-6 — and  subseqnertly  on 
aH  the  lines  thac  faZvwed. 

For  ar,  acmrate  resnsne  of  the  his'ory  of  snbmarine  teleg¬ 
raphy,  I  w'xi’i  ventrre  to  draw  your  artenticn  to  the  historical 
section  o:  nry  "Sracnariae  Telegraph?-  Thdr  His'ory.  Con- 
irmcticn  md  Wcekfrg.” 

Lojfooji,  EsGUurxt.  Cbasixs  B>:ch7. 


CommutadoD  in  Direct-Current  Machines. 


To  tkt  Edit  ITS  of  Elfctricai  W^rid: 

Sra.s . — In  issues  of  yocr  journal  in  VoL  51,  pages  655,  776. 
abstrac*s  are  printed  of  Dr.  R.  Goldschmidt's  discus- 
skin  with  me  on  the  subject  of  the  use  of  iron  for  covering 
I'lpen  slots  My  arguments  for  the  neutrality  of  the  commuta- 
f*.'jn  z/j>ne  (see  also  Elrctricol  Worlds  Vol.  51.  page  147/  seem 
nfA  10  have  produced  any  impression  on  yoor  reviewer.  Even 
-Vif  rhallmge  at  the  end  of  the  discussion  to  prove  Dr  Gold* 
w.i'itfnidt's  alleged  magnetic  saturation  of  the  slot  coverings  by 
experiments  at  my  cost  was  not  mentioned,  though  from  the  potm 
.f  Mkw  of  the  usual  reversing  field  commutating  theory,  my 
should  have  led  to  a  confirmation  of  that  theory. 

If  IS  in  relation  to  a  true  insight  in  commutation  which 
ifitfci  fo  the  mJittrr  in  question  its  particular  impofance. 

the  magnetic  saturation  can  be  ascertained  hy  expert 
u,*f4i  1  here  fore,  I  come  now  to  request  yonr  aid  in  an  inter 
:.x-tWA.4i  prue  rornpetition  for  Stjoao,  which  sum  I  pripiTse  to 
for  dttnivt  t*Prtimental  proofs  of  thr  taturahon  of  ths 
^  >4  hffduft  f"  Ihf  mrmifol  tone. 


In  l>r.  (ioldsflinildt's  paper  in  the  Hlfktroiteknitcho  Ztit- 
srhrift,  IQ07,  page  iififi,  or  the  EUctrUinH  (I/indon),  iQoS,  Vol. 
I,X,  page  hti.  the  accompanying  Fig.  i  was  given  as  evidence  of 
thr  alleged  saturation. 

In  refutation  to  this  I  present  the  accompanying  Fig.  2, 
showing  that  in  perfect  commutation  there  are  practically  tto 
linrs  linkfd  only  toith  Ihr  short-cirruit  coils.  This  absence  of 
self  induction  not  their  alleged  saturation,  which  does  not 
exist  explains  the  absence  of  a  detrimental  effect  of  the  iron 
bridges  covering  the  arniatnrr  slots.  (See  my  paper,  The  Elec- 
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frn  inn,  tooH,  Vol.  I-X,  page  710,  and  my  pamphlet,  "Kommutier- 
nng.  Kixnipcnsicriing  ninl  Wendepole.”)  This  pamphlet,  together 
with  niy  Elcclrician  paper  a.s  an  introduction  to  it,  may  be  con¬ 
sulted  at  the  library  of  the  .\merican  Institute  of  Electrical  En¬ 
gineers.  New  York. 

The  papers  in  the  competition  must  be  suitable,  by  extent  and 
in  all  other  respects,  for  publication  in  your  columns.  They 
must  contain  the  description  of  the  experiments  and  their  re¬ 
sults,  which  must  be  discussed  with  respect  to  the  above- 
mentioned  publicaticns. 

The  prize-winner  shall  be  the  author  of  that  paper  which  first 
gives  the  decisive  evidence  of  the  alleged  saturation.  The 
competition  will  be  closed  on  Jan.  i,  1910. 

Concerning  the  award  of  the  prize,  I  must  beg  you,  Messrs. 
Editors,  kindly  to  settle  this  point,  as.  of  course,  I  cannot  inter¬ 
fere  in  any  direct  way  with  it.  However,  I  shall  be  glad  to 
consider  any  proposal  of  yours  concerning  this  or  any  other 
phase  of  the  competition. 

The  decision  of  award  must  be  unanimous  and  should  eventu¬ 
ally  be  founded  upon  a  repetition  of  the  experiments  indicated 
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in  the  competing  paper*,  for  which  purpose  the  competitor  shall 
vupply  the  nete»»ary  apparatus  and  arrangements. 

The  winning  paper,  indieatetl  hy  a  plain  introductory  state¬ 
ment  a*  lieing  the  prize  winner  in  this  competition,  to  be  pub¬ 
lished  in  your  eoiittnns  and  in  those  of  the  Elcctruian,  London. 
It*  author  shall  also  have  it  translate*!  for  publication  in  Elec- 
trotgthnik  nnd  .Vluti  htnanhuu,  Vienna,  in  the  Electrotechnische 
Ztnttthrift,  Heflin,  and  in  f  a  Lumierv  EUctriqnc,  Paris. 

The  annxint  of  the  prize  lias  hern  deposited  with  Messrs. 
Schrurleer  4  Sons,  hankers,  The  Hague,  Holland,  by  whom  it 


A 


JOi.Y  tS. 


ELECTRICAL  WORLD. 


I 


ISQ 


will  hr  t»ai<l  throm?h  fhrir  Now  York  repre*onutivr  to  the  per¬ 
son  dosymatod  b\'  you  in  aocorilanco  with  the  aforesaid  award 
and  after  the  stipidnterl  piihlioatirms. 

Viu.A  MAk,  C.  L.  R.  E.  Mexges. 

St'iiirvi.'NrH<tKN,  Hmi.ANt) 

[The  tiaitkors  nameil  b\’  oiir  correspondent  inform  us  that  thc> 
have  CMi  deposit  the  sum  of  money  named,  which  is  made  pay¬ 
able  under  the  conditiorjs  of  the  competition  a^  statcil  above. 


We  cannot,  however,  accept  the  function  assigned  to  us  in  the 
proposed  competiticKi,  as  the  subject  is  one  that  will,  in  any 
event,  only  bo  settled  ultimately  by  a  consensus  of  scientific 
opinion  and  cannot  be  summarily  disposed  of  by  individual 
judgment.  Nevertheless,  publicity  is  given  to  the  challenge,  and 
any  of  our  readers  who  may  become  interested  in  the  present 
phase  of  the  controversy  involved  can  communicate  direct  on 
the  nutter  with  our  correspondent. — Eds.] 


DIGEST  OF  CURRENT  ELECTRICAL  LITERATURE 

Ah.trrijcis  oj  tk,  important  articles  appearing  in  the  electrical  periodical  press  of  the  world 


(lenerators.  Mntoris  and  1  ranttormers. 

fractional  Pitch  Pf'indin^. — -F.  Puxoa — The  fractional  pitch 
winding;  ha.-  not  found  a.-  much  favor  with  European  designers 
as  in  the  United  State*,  and  the  author  endeavors  to  show  its 
advantages  for  direct-current  and  three-phase  machines  and 
single-phase  commutator  motor.- — Eiet  und  Masch  TVienaa), 
June  13 

Constant-Current  Dynamos — A.  Iii.ocH. — The  author  shows 
how  oTdnur>  constant -voltage,  direct-current  dynamos  of 
standard  design  can  be  changed  into  constant-current  machines 
b>-  providing’  a  separate  excitation  in  connection  with  the  shunt 
excitation — ELck.  und  Mascii  (Vienna),  June  20 

Parallel  Punnmcj  ai  Ittrect-Current  Generators — A  note  on 
a  recent  Britisi;  patent  Ulv345,  190b;  June  17,  1009)  of  the 
British  Thomson-Houston  Company  t^Cxeneral  Eiectric  Compam 
of  tfai.^-  country).  Each  generator  i-  provided  witr^  a  Tirrill 
regulator  to  tht  main  control  magnet  of  whid:  are  added  two 
additionai  coils  One  coil  is  connected  across  a  resistor  in 
the  man  generator  circuit,  and  the  other  across  a  resistor  in 
the  mail,  station  circuit  These  colls  act  in  opposhion,  and  fay 
suitably  proportioning  the  resistances  of  the  resistors  the  load 
i;  kep‘  equally  divided  among  all  the  machines.  One  lint  re¬ 
sistor  act-  as  tlK-  shunt  for  the  “line’'  coils  of  all  the  regula¬ 
tors.  Witi;  twt  machines  ii  parallel,  the  resistance  of  this 
resistor  1-  made  one-half  that  of  each  of  the  generator  circuit 
resistors  and  then,  witi.  equally  divided  load,  the  coils  will 
balance  If  one  machine  takes  more  than  its  shart  of  the  load 
its  regulator  will  decrease  its  voltage  The  load  car.  also  be 
proportioned  n  any  desired  nunner — Lond.  Elec  E»g'ing, 
June  24 

Polyphase  Commutator  Motors. — E  Roth — Ln  conrinuatioi. 
of  his  long  illustrated  serial,  the  author  compares  the  results 
of  his  theory  with  those  of  tests  made  in  practice  — La  Lumirrc 
Elec.,  June  12  and  itj 

L.Annn'  and  Lighting. 

Tungsten  Lamp. — K.  E  NYSWANuiik — An  account  of  ai  e> 
periniental  investigation  of  the  distributioi:  of  energy  in  the 
spectrum  of  the  tungsten  fiianient  at  differen*  temperature.- 


nt  I.— ouKvi  ot  m-AMEm. 

For  the  black  body  dbsOluie  letnperatures  of  igu4  deg  corre¬ 
sponding  to  a  tuaxmium  wave  lengtii  of  Iaf75  m  the  curve  of 
energy  distributed  is  ae  given  in  Fig  I  snowing  the  selective 
rHdiatiun  exhibited  by  the  lungsieti  liiameiit.  Foi  compansoi 
tne  curves  c  and  i/  are  given,  ti  telerinig  to  the-  norma'  cadis - 
tion  curve  on  tit*  uasii  of  Wied’s'iaw  usHig  the  empirical  radia¬ 


tion  constant  of  tungsten,  while  b  is  the  theoretical  curve  tor 
the  black  body  Some  calculations  are  also  made  of  luminous 
efficiencies  on  the  basi.5  of  Wien’s  law. — Pkys  Review,  June 
Metallic -Filament  Lamps  and  Central  Stations. — E.  E  Hoaif- 
LEY. — ^A  paper  read  before  the  (British)  Municipal  Eiectnea’. 
.\ssociation  on  the  effect  of  metaliic-fiiamen*  lamps  or.  the 
income  of  central  stations.  At  presen'  the  aitrma:ing-curreo‘ 
stations  have  s'uftered  mos*  by  the  drop  in  output,  due  to  the 
higher  efeciency  of  the  lamp,  a'  the  consumer  can.  by  em¬ 
ploying  a  transformer,  have  the  same  light  as  hitherto  a*  a  less 
cost.  The  direct-current.  aoo-voF  station^  will,  the  author 


trunks,  suffer  m  the  near  future,  who.  lamps  of  smaller  carulie- 
power  are  available  and  the  prices  are  reduced  He  recom¬ 
mends  then;  to  increase  the  nearmn  and  cooking  busmest,  if 
possible  with  the  aid  of  fret  wirmj:  and  the  hinag  ou*  of 
beatine  and  cookmg  apparatus  if  they  cat  obtar  permissior. 
The  latter  par*  of  the  pape-  dealt  wnti.  tm  suitabiiity  of  tne 
new  lamps  for  street  lighting,  and  mentioned  the  authors  ex¬ 
perience  that  these  lamp.-  had  ai.  averag*  life  of  not  hours, 
individua  lamps  lasting  from  500C’  to  boot  hour^ — Lend  Elec 
iriciar.,  June  35,  Elec.  Eng’mg.  June  24 
Fiame-Arc  Lamps — Goebgei- — .A:  abstract  of  a  papC'  read 
oefore  the  Uresdei  Electrical  Society  01  photometric  tests  of 
large  Beck  arc  lamps  He  descri'oes  the  difiicuhiei  whici.  were 
experienced  or  account  of  the  colored  vapor*  which  were 
eA’oivec  m  large  quantities  ir.  the  arc*  They  may  oe  partly 


due  to  the  evaporauoi:  of  the  metal*  bu:  aisc  consis*  partly  of 
nitrogei  oxide*  The  vapors  filled  aftc'  a  snor*  tmis  the  glass 
globe  and  the  spherical  pnotomete:.  and  thei.  gc  iim  the  room. 
The  mner  surface  of  tne  pootometc'  spnere  apoeared  yeiiow 
whcT  opened,  but  ii  a  few  seconds  it  was  agar  w’faitt.  Tnese 
vapors  caused  considerabie  tronbici,  suci.  a'  necessitating  re- 
detemrmations  of  the  constant  of  th>  sohenca’  ooocometer,  etc 
Tht  iamj  cannot  be-  used  ir  cioaec  soaces  if  rrovisioi  i.«  not 
made  for  ventiiatioi  so  as  to  remov*  toes*  vaoor  Tne  resuh.'- 
of  the  tests  were  a  foliowi 


Direr t-cimert  lanii.  mo 
volu  smi . 

Ahrmating-euTTec  •.  acau , 
23i  vok.-  1 1.8  ami _ 


■^an 

Mea;  err  meai 

speenca'  ypnencal 

heiBerci  BetDcreg 

I  whiiootiDOt)’  i^T^oo  0.18.' 

>  witii  fUOO'  a.8o:  0.303 

\  whaoetKioP  0,34  ul4«c 

)  whil  RioO'  4.P4  0.018 


The  loss  of  light  due  tei  the  globe  was  in  each  iamr-  Hh  oc**  cen: 
The  ratio  of  the  mcar  iowc  nemisnncrica’  candie^powe:  to  tn*" 
meai  sonerical  candie -oowe*^  is  abon*  i.S  se  that  the  mean 
heiTHsohmcal  candie-oowe-  of  the  direcs-curren*  lami  witnoul 
giobe  IS  aoout  3S70''  oetncr-candle*.  wit:  a  soeahe  consmnpiiori 
01  ai05  watt  pc'  meai  hemisoherica  hcince^-candie — EJei 
Znt.  June  34 

J  olts  anc  Jl  atts  or*  Candid — FI  E  Ive* — A  watts-per- 
candie  mete*  is  part  of  tne  ohotometri  equipment  of  tpr 
Burear.  of  Standarn.  Exoernnent  snow  i*  oossibie  Ce  caicn 
late  witi  considerabie  accurary  tron  the  watts  pc*  candb  a‘ 
rated  voltage  (m  initial  mi  at  rated  vohag'  is  part  of  the 
reguia*  test),  tne  voltage  to  give  watts  pe*  candle  by  the 


use  of  the  reiatioi  ^  J  _  JL^t'  wnere  for  tne  range  frooi 

V  I  1/  tvc^. 

3.<'  tc’  3.1  wci  iwatt.  pc*  candle),  10:  treated  carom  fiiammu. 
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k  has  the  value  3.5.  The  results  of  such  a  calculation  may  be 
used  in  the  form  of  percentage  tables,  or  the  actual  volt  values 
may  be  calculated  for  each  rated  voltage  encountered  and  then 
tabulated.  From  such  a  table,  for  instance,  one  can  read  that 
the  e.m.f.  of  a  iio-volt  lamp  operating  at  3.5  watts  per  candle 
must  be  raised  to  113.7  volts  to  operate  at  3.1  wpc.  Tables 
thus  calculated  greatly  reduce  the  work  of  finding  the  3.1 
voltage.  It  seemed  desirable,  however,  to  reduce  further  the 
number  of  operations,  and  this  result  was  accomplished  by 
placing  on  the  specific  consumption  meter  a  volt-scale  which 
indicates  at  once  the  data  of  the  tables.  A  possible  application 
of  the  volt-scale  consumption  meter  is  in  the  rating  and  sorting 
of  lamps  according  to  watts  per  candle,  the  quantity  now  recog¬ 
nized  as  of  most  importance.  It  is  possible  by  combining  a 
volt-scale  on  a  watt-per-candle  meter  with  proper  scales  on 
the  photometer  to  read  from  one  photometer  setting,  first, 
the  voltage  to  give  a  certain  specific  consumption,  and,  second, 
the  candle-power  or  watts  at  that  voltage.  In  short,  the  quan¬ 
tities  now  desired  in  rating  incandescent  lamps  are  obtained 
at  one  operation. — Hull.  Bureau  of  Standards,  Vol.  5,  No.  4, 
May,  1909. 

Tungsten  Comparison  Lamp. — H.  E.  Ives  and  L.  R.  Wood- 
Hi’LL. — In  the  photometry  of  incandescent  lamps  the  substitu¬ 
tion  method  is  commonly  used.  That  is,  the  lamp  photometered 
is  not  compared  directly  with  a  standard,  but  with  a  "compari¬ 
son  lamp”  which  is  carefully  calibrated  against  a  candle-power 
standard  or, standards  at  the  beginning  of  a  run,  and  at  frequent 
intervals.  The  authors  have  tried  as  comparison  lamps  a 
tungsten  lamp  operated  at  voltages  to  give  carbon-lamp  colors. 
The  object  is  to  obtain  a  long-lived  lamp  and  a  constant  com¬ 
parison  light  which  at  the  same  time  would  give  perfect  color 
match  with  all  tyfK-s  of  carbon  lamps.  In  several  months’  use 
the  expectations  have  been  fully  realized,  and  after  two  months’ 
daily  running  of  from  four  to  seven  hours,  chiefly  at  colors 
corresponding  to  3.5  and  3.1  wpc,  the  voltage  to  give  16  cp  has 
changed  less  than  two-tenths  of  i  per  cent. — Bull.  Bureau  of 
Standards,  Vol.  5,  No.  4,  May,  1909. 

Generation,  Transmission  and  Distribution. 

Turbo-Generators. — E.  Rosenberg. — .\n  article  describing  the 
special  features  of  the  direct-current  and  alternating-current 
turl>o-generators  of  the  British  Westinghouse  Company.  At¬ 
tention  is  called  to  the  contact  of  the  graphite  brushes  with 
radially  placed  parts  of  the  commutator  and  the  subdivision  of 
the  voltage  between  segments,  by  means  of  an  auxiliary  wind¬ 
ing.  The  rotors  of  the  alternating-current  turbo-dynamos  have 
throughout  cylindrical  cores  like  direct-current  armatures,  in 
order  to  produce  a  better  cooling  of  the  machine.  The  com¬ 
pensation  method  of  Miles  Walker  is  employed. — Elek.  Zeit._ 
June  24. 

Electric  Drning  of  Rolling  Mills. — .\  note  on  a  recent  British 
patent  (11.336,  1908;  June  17,  1909)  of  the  Electric  Construc¬ 
tion  Company,  Ltd.,  and  W.  Buchanan.  This  is  a  direct-cur¬ 
rent  load-equalizing  system,  comprising  an  auxiliary  motor  and 
a  flywheel  on  the  main  motor.  The  auxiliary  motor  is  driven 
from  the  mains,  and  is  excited  by  the  armature  current  of  the 
main  motor.  In  series  with  the  shunt  winding  of  the  latter  is 
a  spring-controlled  rheostat,  which  is  operated  by  a  rack  and 
pinion  device  from  the  shaft  of  the  auxiliary  motor.  The 
torque  of  the  auxiliary  motor  balances  the  pull  of  the  spring 
when  the  average  current  required  by  the  work  is  taken  by 
the  main  motor.  If  the  load  increases  the  torque  of  the  auxil¬ 
iary  motor  increases,  and  the  shunt  resistance  of  the  main 
motor  is  decreased,  so  that  it  drops  in  speed,  and  energy  is 
given  out  by  the  flywheel.  On  the  other  hand,  if  the  load  de¬ 
creases  the  pull  of  the  spring  overcomes  the  torque  of  the 
auxiliary  motor,  the  main  motor  is  accelerated  and  energy  is 
stored  in ‘the  flywheel. — Lond.  Elec.  Eng'ing,  June  24. 

E.\-haust  Turbines. — An  illustrated  article  on  the  advantages 
of  exhaust  and  mixed-pressure  turbines,  giving  the  results  of 
some  tests  at  a  British  colliery  with  a  750-kw  mixed-pressure 
steam  turbine  set.  The  set  runs  at  3000  r.p.m.  and  works  in 
connection  with  a  Koerting  jet  condenser  and  a  Rateau  heat 
accumulator.  The  tests  were  principally  carried  out  for  the 


purpose  of  ascertaining  the  power  available  from  the  exhaust 
steam.  It  was  found  with  a  few  adjustments  of  the  various 
valves  that  the  steam  accumulator  would  take  care  of  all  the 
exhaust  steam  and  deliver  it  to  the  low-pressure  stage  of  the 
turbine  with  a  pressure  difference  of  i  lb.  in  the  accumulator. 
As  a  vacuum  on  the  intermittently  working  engines  is  not 
permissible,  an  automatic  valve  placed  in  the  pipe  between  the 
engines  and  the  turbine  is  arranged  to  close  if  the  pressure  in 
the  accumulator  falls  below  the  atmospheric  pressure.  From 
the  reading  of  instruments  it  was  found  that  the  load  varied 
from  430  kw  to  470  kw  on  the  low-pressure  steam  alone,  ex¬ 
clusive  of  about  50  kw  which  was  generated  and  delivered  to 
the  condenser  pump  motors.  During  the  low-pressure  test  the 
supply  of  exhaust  steam  was  at  times  insufficient  for  the  load 
being  carried  by  the  generator  and  high-pressure  steam  was 
taken  in  by  the  turbine  automatically  and  without  any  hunting 
tendencies,  the  speed  of  the  set  being  very  steady.  A  load  of 
450  kw  was  repeatedly  thrown  off  and  on  the  set  by  opening 
and  closing  the  main  oil  switch;  the  governing  under  these 
conditions  was  satisfactory  in  every  respect.  The  vacuum 
registered  on  a  mercury  column  28.3  in.  at  no  load,  and  27.3  in. 
with  a  load  of  450  kw,  the  turbine  using  exhaust  steam  only. 
— I,ond.  Elec.  Eng'ing,  June  24. 

Oil  Engines. — An  illustrated  description  of  the  small  gener¬ 
ating  station  of  the  Chichester  Electric  Light  &  Power  Com¬ 
pany,  which  is  of  interest  as  being  the  first  English  generating 
station  to  be  equipped  with  Diesel  engines  of  British  design 
and  manufacture.  .\t  present  two  150-hp  engines  are  installed, 
driving  direct-current  generators.  The  only  other  machine  is 
a  25-kw  balancer,  but  provision  is  made  on  the  switchboard  for 
a  battery  should  this  be  added  later  on. — Lond.  Elec.  Eng’ing, 
June  24. 

Traction. 

Gasoline-Electric  Automobiles. — J.  B.  Entz. — Franklin  In¬ 
stitute  paper  discussing  the  principal  features  of  the  Entz 
“direct  electric  transmission  system”  on  automobiles  in  which 
the  control  and  transmission  system  is  purely  electric,  while 
the  gasoline  engine  is  the  sole  source  of  power.  The  field  core 
of  an  electric  generator  is  bolted  directly  to  the  45-hp  engine, 
taking  the  place  of  the  ordinary  flywheel.  The  other  end  of 
the  field  core  is  carried  in  a  large  ball  bearing.  The  armature 
of  this  revolving-field  generator  is  enclosed  within  the  field 
core,  and  its  shaft  is  extended  through  to  the  driving  bevel  in 
the  rear  a.xle  housing,  which  contains  the  bevel  gear  drive  and 
the  differential,  these  being  the  only  gears  in  the  machine. — 
Jour.  Franklin  Inst.,  July. 

Installations,  Systems  and  Appliances. 

British  Municipal  Electrical  Association. — .\n  account  of  the 
recent  annual  meeting  of  the  (British)  Incorporated  Municipal 
Electrical  Association.  The  presidential  address  of  S.  I.  Pearce, 
city  engineer  of  Manchester,  dealt  with  a  large  number  of 
topics  of  current  interest,  notably  with  the  cost  of  energy 
supply  and  the  methods  for  cheapening  house  wiring.  On  the 
former  question  he  pointed  out  that  the  new  plant  added  to 
the  generating  station  to  deal  with  additional  power  supply 
costs  now  per  kilowatt  only  from  one-third  to  one-half  the  cost 
of  the  existing  plant,  so  he  thought  it  should  be  equitable  to 
remit  a  proportion  of  the  fixed  charges  on  capital  in  the  case 
of  new'  consumers.  On  the  question  of  wiring,  he  is  of  the 
opinion  that  the  use  of  flexible  supports  at  a  proper  height 
need  not  lower  the  standard  of  safety,  and  that  the  number  of 
lamps  allowable  per  circuit  might  be  increased. — Lond.  Elec. 
Eng'ing,  June  24. — complete  account  of  the  papers  read  and 
their  discussion  in  the  convention  is  given  in  London  Electrician, 
June  25. 

Cheap  Units. — A.  Sinclair. — A  paper  read  before  the  British 
Municipal  Electrical  .Association  on  a  fair  system  of  charging 
for  electricity  supply.  The  author  considers  a  typical  station 
with  an  annual  output  of  2,000,000  kw-hours.  He  divides  the 
consumers  into  the  following  five  classes :  A — Early-closing 
shops  and  offices.  B — Late-closing  shops,  offices,  private  houses, 
theaters,  hotels,  etc.  C — Small  users  of  motors.  D — Public 
lighting.  E — Large  users  of  motors.  He  then  figures  out  a 
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charge  for  the  total  cost  of  each  of  these  classes  according  to 
the  number  of  kw-hours  consumed,  the  maximum  demand,  and 
the  load  factor.  He  finds  that  for  the  five  above  classes  a  fair 
selling  price  per  kw-hour,  while  leaving  a  margin  of  profit, 
would  be :  A,  9  cents ;  B,  7  cents ;  C,  cents ;  D,  2%  cents 
to  3J4  cents;  E,  2  cents  to  2j4  cents.  In  the  discussion  which 
followed  a  number  of  speakers  criticised  the  calculation  of  the 
charge  from  the  consumer’s  load-factor.  The  majority  of  the 
speakers  objected  to  varying  the  price  of  supply  to  different 
consumers  except  in  the  case  of  very  large  ones.  The  re¬ 
stricted-hour  method  was  also  discussed  by  A.  M.  Taylor. — 
Lond.  Elec.  Eng’ing,  June  24. 

Wires,  Wiring  and  Conduits. 

Cables. — E.  M.  Hollingsworth. — A  paper  read  before  the 
(British)  Municipal  Electrical  Association  on  modern  cable 
systems.  The  author  reviewed  generally  the  various  methods 
of  laying  cables,  noting  from  experience  the  technical  details 
to  be  observed  and  the  dangers  to  be  avoided.  A  description 
was  also  included  of  the  overhead  work  and  the  subway  at 
St.  Helens,  and  a  table  was  given  showing  the  relative  costs  of 
the  “direct-in-ground,”  “solid,”  and  “draw-in”  systems. — Lond. 
Elec.  Eng’ing,  June  24;  Electrician,  June  25. 

Electrophysics  and  Magnetism. 

Magnetic  Properties  of  Soft  Iron. — B.  O.  Peirce — The 
author  describes  a  peculiar  experience  with  a  specimen  of  soft 
Norway  iron,  which  was  found  to  be  unsatisfactory  in  the  coa- 
struction  of  a  magnet,  although  it  was  of  extraordinary  purity, 
the  tests  for  nickel,  cobalt,  manganese,  tungsten  and  for  “Groups 
IV  and  V”  being  all  negative.  There  was  less  than  0.03  per 
cent  of  carbon,  less  than  0.047  per  cent  of  phosphorus,  less 
than  0.03  per  cent  of  silicon,  and  less  than  0.003  per  cent  of 
sulphur.  It  was  also  found  that  the  magnetic  permeability  of 
this  iron  under  strong  excitation  was  extraordinarily  high. 
The  failure  of  the  magnet  was,  therefore,  not  due  to  poor 
material  in  the  core.  The  explanation  was  found  in  the  fact 
that  at  least  10  consequent  poles  were  created  between  the 
ends  of  the  core  when  it  was  strongly  excited.  When  the  ex¬ 
citing  current  was  reversed  these  poles  changed  sign,  but  in 
many  places  outside  the  exciting  coil  the  direction  of  the  field 
was  always  opposed  to  what  it  would  be  if  these  consequent 
poles  did  not  exist.  This  was  probably  due  to  unequal  heating 
of  the  core  in  the  process  of  annealing. — Am.  Jour,  of  Science, 
July. 

Propagation  of  Electrical  IVaves  Along  Wires. — L.  Cohen. — 
A  mathematical  paper  on  the  coefficient  of  reflection  of  electrical 
waves  at  the  transition  point  from  one  conductor  to  another 
conductor. — Bull.  Bureau  of  Standards,  Vol.  5,  No.  4,  May, 
1909. 

Electrochemistry  and  Batteries. 

Unit  of  Candle-Power. — With  respect  to  the  new  international 
agreement  concerning  the  unit  of  candle-power,  the  German 
Committee  of  the  International  Electrical  Commission  has  sent 
a  reply  (signed  by  Budde  and  Dettmar)  to  the  International 
Commission  in  Ix>ndon,  after  having  held  meetings  with  in¬ 
terested  parties.  They  agree  that  it  would  be  very  desirable  to 
establish  an  international  unit  of  candle-power,  but  if  this  is 
to  be  done,  the  unit  should  be  defined  in  a  single  way  and  it 
should  be  possible  to  reproduce  it  at  any  time  with  sufficient 
accuracy.  These  conditions  are  not  fulfilled  by  the  proposition 
of  the  British  committee.  Firstly,  they  give  several  definitions, 
and  secondly,  the  reproducibility  of  the  standard  is  not  guaran¬ 
teed,  since  pentane  is  not  an  exactly  defined  chemical  com¬ 
pound.  According  to  a  recent  statement  of  Janet  it  has  been 
necessary  to  change  the  original  definition  of  the  pentane  candle 
in  order  to  get  an  agreement  with  the  French  and  the  Ameri¬ 
can  un^ts,  but  no  description  whatever  has  yet  been  given  of  this 
modified  pentane  candle.  The  ,hefner  candle  is  more  easily 
reproducible,  but  it  has  the  disadvantages  of  being  too  small 
and  too  red  in  color  to  permit  easy  and  safe  comparison.  For 
this  reason  the  Germans  think  that  the  international  unit  candle- 
power  of  the  future  should  be  established  by  international  co¬ 
operation  between  the  different  official  laboratories.  This  is 
thought  to  be  possible  within  not  too  long  a  time  and  it  would 


be  wrong  to  cut  off  this  development  by  adopting  now  a  less 
suitable  international  unit.  If  the  same  unit  of  candle-power 
is  adopted,  there  still  remains  the  difference  in  different  coun¬ 
tries  with  respect  to  meter-candles,  foot-candles  and  yard- 
candles.  If  there  is  to  be  uniformity  in  photometry,  it  should 
be  decided  by  international  agreement  also  to  use  the  same 
unit  of  length  in  photometry  measurements.  Until  “the  real 
foundations  of  an  international  agreement”  are  found,  the  Ger¬ 
mans  adopt  provisionally  the  relation  that  i  pentane  candle- 
power  =  I  American  candle-power  =  i  modern  bougie  deci- 
male  =  i.ii  hefner  candle-power. — Elek.  Zeit.,  June  24. 

Standard  of  Candle-Power. — E.  Brodhun. — The  author  (a 
member  of  the  Reichsanstalt)  compares  the  Hefner  lamp  and 
the  Harcourt  pentane  lamp.  He  acknowledges  the  weak  points 
of  the  Hefner  lamp,  especially  its  red  color  and  comparatively 
low  intensity,  but  in  spite  of  these  he  thinks  that  the  Hefner 
lamp  is  far  superior  to  the  pentane  lamp  as  a  primary  standard, 
since  it  fulfills  far  better  the  two  chief  requirements:  that  the 
lamp  should  be  easily  reproducible,  and  that  the  fuel  should  be 
exactly  defined  so  that  it  can  be  made  up  always  in  the  same 
composition. — Elec.  Zeit.,  June  24. 

Incandescent  Lamps  as  Secondary  Standards. — E.  B.  Rosa 
AND  G.  W.  Middlekauff. — In  the  absence  of  a  satisfactory  pri¬ 
mary  photometric  standard  which  is  sufficiently  reliable  and 
reproducible  as  to  be  generally  adopted  it  is  customary  in  the 
measurement  of  the  light  of  electric  illuminants,  and  to^ome 
extent  in  gas  flames,  to  use  carbon- filament  incandescent  elec¬ 
tric  lamps  as  secondary  standards.  The  Bureau  of  Standards 
has  maintained  its  unit  of  light  substantially  constant  for  six 
years  by  this  means,  and  has  made  frequent  intercomparisons 
with  foreign  laboratories  in  this  way.  In  order  to  increase  the 
precision  of  photometric  measurements  it  is  desirable  that 
standards  be  used  which  are  substantially  of  the  same  color  as 
the  light  being  measured,  and  this  makes  it  necessary  to  have 
standards  of  different  temperatures.  For  temperature  higher 
than  can  be  attained  with  carbon  lamps,  metal-filament  lamps 
may  be  used  in  the  same  way,  and  recent  experiments  show 
that  such  lamps  may  be  seasoned  and  used  in  such  a  way  as 
to  be  satisfactory  as  standards  of  candle-power.  The  authors 
have  recently  improved  their  methods  of  seasoning  and  testing 
lamps  which  are  to  be  used  as  standards,  so  as  to  make  them 
even  more  reliable  and  more  permanent  than  heretofore. — 
Phys.  Review,  June. 

Reproductibility  of  Clark  &  Weston  Cells. — H  .L.  Bronson 
AND  A.  N.  Shaw. — An  abstract  of  an  American  Physical  So¬ 
ciety  paper.  The  authors  determined  with  what  accuracy  they 
could  reproduce  Clark  &  Weston  standard  cells  by  following 
the  specifications  given  by  Wolff  and  Waters.  The  agreement 
among  the  Weston  cells  seems  to  be  rather  better  than  among 
the  Clark  cells.  Six  Weston  cells  made  by  the  authors  have 
an  average  variation  from  their  mean  of  less  than  5  micro-volts, 
and  calculation  shows  that  their  mean  is  only  2  micro-volts 
higher  than  the  reference  cells  at  the  Bureau  of  Standards  and 
about  6  micro-volts  higher  than  the  mean  of  the  three  cells 
from  the  (Brit.)  National  Physical  Laboratory.  In  the  case 
of  the  Clark  cell  the  average  variation  from  their  mean  is 
less  than  10  micro-volts,  while  their  mean  is  about  14  micro¬ 
volts  higher  than  the  reference  cells  at  the  Bureau  of  Standards. 
As  a  check  upon  the  accuracy  of  these  values,  a  direct  compari¬ 
son  was  made  between  the  Clark  and  Weston  cells.  The  ratio 
at  25  deg.  C.  was  found  to  be  1.394792,  which  is  higher  than 
the  value  1.394780  found  by  Wolff  and  Waters  by  an  amount 
which  is  exactly  accounted  for  by  the  above-mentioned  differ¬ 
ences  between  their  cells  and  those  made  by  them.  The  above 
results  indicate  that  both  Clark  and  Weston  cells  can  be  readily 
reproduced  with  a  much  greater  accuracy  than  has  generally 
been  supposed. — Phys.  Review,  June. 

Mechanical  Equivalent  of  Heat. — In  an  abstract  of  a  Physical 
Society  paper  of  H.  L.  Bronson  and  A.  N.  Shaw  reference  is 
made  to  the  fact  that,  in  1902,  Barnes  determined  the  absolute 
value  of  the  mechanical  equivalent  of  heat  in  terms  of  the 
international  electric  units.  Taking  the  value  of  the  true  ohm 
as  1.01358  B.  A.  units  and  the  value  of  the  Clark  cell  at  15  deg. 
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C.  as  1.4342  volts,  he  obtained  4.1888  as  the  mean  value  of  the 
joules  per  calorie  for  the  interval  between  5  deg.  C.  and  95 
deg.  C.  In  the  meantime  the  e.m.f.  of  the  Clark  cell  has  been 
more  accurately  determined  and  on  the  basis  of  these  re¬ 
determinations  Dr.  Barnes  has  recalculated  his  value  of  the 
mechanical  equivalent  and  has  obtained  4.1835  joules  per  calorie 
lor  the  interval  between  5  deg.  C.  and  95  deg.  C.,  or  4.1849 
joules  per  calorie  between  o  deg.  C.  and  100  deg.  C.  The  value 
obtained  by  Reynolds  and  Moorby  for  this  same  interval  would 
be  4.1836  joules  per  calorie.  The  mean  value  obtained  by  Row¬ 
land,  as  corrected  by  Weidner  and  Mallory,  is  4.185  joules  per 
calorie  between  5  deg.  C.  and  35  deg.  C.,  while  Dr.  Barnes’ 
mean  value  for  the  same  range  is  4.183. — Phys.  Review,  June. 

Units,  Measurements  and  Instruments. 

Absolute  Measurement  of  Resistances. — E.  B.  Rosa. — The 
Bureau  of  Standards  proposes  to  use  a  new  method  for  the 
absolute  measurement  of  resistances  in  which  a  revolving  coil 
or  two  such  coils  are  so  disposed  in  the  magnetic  field  of  a 


•  FIG.  2. — REVOLVING  COILS  AND  MAGNETIC  FIELDS  OF  FIXED  COILS. 

pair  of  fixed  coils  as  to  yield  an  e.m.f.  which  can  be  compared 
with  the  fall  of  potential  through  a  fixed  resistance,  by  means 
of  a  differential  galvanometer,  and  so  give  the  absolute  value 
of  the  resistance.  The  method  is  much  more  sensitive  than 
that  of  Lorenz.  In  the  apparatus  constructed  at  the  Bureau  of 
Standards  the  two  armature  coils  at  right  angles  to  one  an¬ 
other  (Fig.  2),  rotate  in  a  strong  magnetic  field  produced  by 
two  stationary  coils,  set  somewhat  farther  apart,  relatively,  than 
the  coils  of  a  Helmholtz  galvanometer;  the  whole  constituting 
.  a  kind  of  two-phase  alternator  without  iron.  The  theory  of  the 
apparatus  is  given. — Bull.  Bureau  of  Standards,  Vol.  5,  No.  4, 
May,  1909. 

Testing  of  Transformer  Steel. — M.  D-  Lloyd  and  J.  V.  S. 
Fisher. — An  illustrated  paper  discussing  the  conditions  which 
should  be  realized  in  the  measurement  of  energy  losses  in  sheet 
iron  and  steel  subjected  to  alternating  magnetization,  with  a 
description  of  a  modification  of  the  Epstein  method  and  ap¬ 
paratus,  which  is  believed  to  better  satisfy  these  conditions 
and  to  pve  an  accuracy  of  i  per  cent  with  the  use  of  less  than 
2  kg  (4.4  lb.)  of  material.  Results  are  given  showing  a  wide 
range  in  the  quality  of  material  in  general  use,  having  slight 
connection  with  price.  Several  foreign  specimens  of  ordinary 
steel  and  silicon  steel  are  included  for  comparison  with  the 
American  product.  Silicon  steels  contain  from  3  per  cent  to 
4  per  cent  silicon,  the  quality  not  depending  upon  the  exact 
percentage  of  silicon.  By  making  measurements  at  two  fre¬ 
quencies,  the  eddy  current  and  hysteresis  losses  have  been 
separated,  and  the  variation  of  each  with  the  flux  density 
studied.  The  values  of  the  hysteresis  constant  and  the  total 
l&ss  in  watts  per  pound  at  60  cycles  and  10,000  gausses  are 
tabulated.  The  effects  of  artificial  aging  are  shown  to  depend 
upon  the  flux  density  selected  for  test,  the  hysteresis  increasing 
more  for  5000  than  for  10,000  gausses.  Tests  should,  there¬ 
fore,  be  made  at  the  density  to  be  used.  The  aging  is  usually 
negligible  in  silicon  steels. — Bull.  Bureau  of  Standards,  Vol.  5, 
No.  4,  May,  1909. 

Errors  in  Shunted  Ammeters. — VV.  Pennell. — The  author 
first  emphasizes  the  possible  errors  in  shunted  ammeters  and 
wattmeters  due  to  a  difference  of  temperature  of  the  shunt  and 
of  the  instrument  itself.  The  shunt  temperature  may  vary  from 
atmospheric  to  somewhere  near  180  deg.  Fahr.,  according  to 


load,  while  the  meter  remains  at  nearly  constant'  temperature, 
owing  to  the  heat  capacity  of  the  case  and  the  large  surface 
exposed.  In  the  case  of  a  wattmeter  the  volt  circuit  deter¬ 
mines  the  meter  temperature  and  this  is  practically  constant. 
If  the  shunt  resistor  has  a  low  temperature-resistance  coefficient 
the  temperature  error  is  small,  even  if  the  instrument  resistor' 
is  made  of  copper,  which  has  a  high  temperature-resistance 
coefficient,  because  it  remains  at  a  nearly  constant  temperature. 
Another  and  perhaps  better  method  is  to  make  the  shunt  and 
the  instrument  of  the  same  material,  say,  of  copper,  and  run 
both  at  a  low-current  density,  so  that  their  temperature  remains 
atmospheric.  The  author  then  refers  to  considerable  errors 
which  may  be  obtained  due  to  thermo  e.m.fs.  set  up  by  the  dif¬ 
ferent  heating  of  contacts,  if  one  is  tight  and  the  other  loose. 
He  recommends  the  following  precautions :  Plain,  bolted  con¬ 
tacts  should  be  avoided,  or  if  inevitable,  the  contact  lugs  should 
be  far  removed  from  the  shunt-strip  lugs.  A  good  design  would 
be  to  make  the  bolted  connection  to  an  extension  lug,  connected 
to  the  shunt-strip  lug  by  a  fair  length  of  copper  strip  of  large 
surface  so  that  local  heating  due  to  poor  contacts  would  not 
reach  the  shunt  strip.  If  terminals  must  be  near  the  shunt 
strip,  the  contact  should  be  a  multiple  one,  depending  upon 
several  screws  tapped  into  the  shunt  lug.  Where  cable  is  con¬ 
nected  to  the  lug,  as  in  shunted  supply  meters,  the  grub  screws 
should  be  equal  in  diameter  to  the  cable  socket,  so  that  a  full 
contact  will  be  made  even  if  the  cable  is  considerably  smaller 
than  the  socket.  Two  grub  screws  per  holfc  should  be  provided, 
and,  if  possible,  two  holes  should  be  arranged,  so  that  the 
cable  may  be  split  and  two  separate  contacts  made. — Lond. 
ElectricM  Review,  June  25. 

Adjustable  Self -Inductance  Standard. — Kollert. — In  deter¬ 
mining  coefficients  of  self-induction  by  means  of  a  zero  method, 
it  is  very  convenient  to  employ  self-inductance  standards-  which 
can  be  adjusted  not  step  by  step,  but  continuously.  The  method 
is  indicated  in  Fig.  3.  The  resistance  of  the  coils  are  first  so 


FIG.  3. — DIAGRAM  OF  CONNECTIONS. 


adjusted  that  the  ratio  of  ttn  to  zt/i  equals  the  ratio  of  Wi  to  w*, 
with  direct  current,  and  it  is  then  observed  whether  on  braking 
the  circuit  galvanometer  g  shows  a  ballistic  deflection.  When 
this  is  the  case  the  self-inductance  of  Lt  is  slowly  varied,  until 
the  ballistic  deflection  of  the  galvanometer  stops.  Under  this 
condition  Lt  Lt  =  Wi  -=r  w*.  Instead  of  observing  the  ballistic 
deflection  of  the  galvanometer  needle,  one  may  use  alternating 


FIG.  4. — ADJUSTABLE  SELF-INDUCTANCE. 


current  with  a  telephone,  etc.  A  convenient  coil  of  adjustable 
self-inductance  is  jhown  in  Fig.  4.  It  consists  of  two  rather 
flat  coils,  the  distance  between  which  can  be  adjusted  at  will. 
The  two  coils  have  a  mean  diameter  of  20  cm,  and  one  of  them 
can  be  displaced  on  a  wooden  axle  so  as  to  remain  always 
parallel  to  the  other  coil.  The  two  coils  are  made  of  hard 
rubber ;  the  frame  of  wood.  The  coils  are  connected  in  series  or 
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in  opposition  by  means  of  the  switch  shown  at  the  right.  The 
self-inductance  of  the  two  coils  together  equals  2  Li  ±  Mu, 
where  Li  is  the  coefficient  of  self-induction  of  each  of  the  two 
coils,  and  Mu  is  the  coefficient  of  mutual  induction.  Fig.  5 


shows  the  inductance  of  these  two  coils  as  a  function  of  the 
distance  between  the  two.  The  abscissas  represent  the  distance 
in  centimeters,  the  ordinates  the  value  of  the  inductance  in 
henry,  or  rather  the  inductance  equals  0.664  henry  (the  induc¬ 
tance  for  infinite  distance)  plus  the  value  of  the  ordinates  given 
in  the  curves.  In  order  to  extend  the  scale  down  to  0.001  henry 
each  coil  was  constructed  in  16  double  layers  each  of  64  wind¬ 
ings,  which  permits,  besides  the  series  connection,  the  connec¬ 
tion  of  the  windings  of  each  coil  in  two  groups  each  of  eight, 
or  four  groups  each  of  four,  or  eight  groups  each  of  two,  or 
finally  16  groups  in  parallel,  whereby  the  coefficient  of  self¬ 
inductance  is  reduced  to  J4i  t/i6i  1/64  and  1/256. — Elek.  Zeit., 
June  17. 

Roentgen  Apparatus. — M.  Hochstadter. — An  illustrated  de¬ 
scription  of  an  apparatus  for  generating  high-tension  direct 
current  for  operating  Roentgen-ray  apparatus  from  an  alternat¬ 
ing-current  supply  network.  A  transformer  is  employed  and  in 
the  secondary  high-tension  circuit  the  two  half-waves  are  made 
of  equal  sign  by  means  of  a  synchronous  commutator. — Elek. 
u.  Mascit.  (Vienna),  June  15  and  20. 

Telegraphy,  Telephony  'and  Signals. 

Telephony. — Devaux-Charbonnel. — The  author  has  formerly 
shown  that  if  a  sound  of  the  human  speech  is  resolved  in  a 
series  of  sine  waves,  the  fundamental  wave  and  the  harmonics 
are  not  all  of  the  same  importance;  some  influence  the  intensity 
of  the  sound  and  others  influence  the  clearness  of  the  sound. 
Experience  shows  that  only  frequencies  near  1000  are  indis¬ 
pensable  to  produce  a  sufficiently  clear  sound.  The  author  con¬ 
siders  telephonic  transmission  of  speech  as  an  ordinary  case  of 
power  transmission  of  sine  waves  with  the  frequency  of  looo. 
This  gives  only  an  approximate  theory,  but  the  author  claims 
that  he  can  solve  in  this  way  many  practical  problems  which 
have  not  been  solvekl  before ;  for  instance,  the  calculation  of  the 
line,  together  with  the  instruments  on  it,  or  the  calculation  of 
mixed  lines,  etc.  In  the  first  instalment  the  author  deals  with 


New  Overload  Inverse  Time  Limit  Relay. 


By  Harold  VV.  Brown. 

From  the  standpoint  of  uninterrupted  service,  the  ideal  pro¬ 
tection  against  overload  on  a  heavily  loaded  power  or  lighting 
circuit  is  one  that  opens  the  circuit  only  after  the  overload  has 
continued  long  enough  to  approach  more  or  less  nearly  to  the 
danger  point.  The  greater  the  importance  of  uninterrupted 
service,  the  nearer  is  it  wise  to  approach  the  danger  point. 
For  such  automatic  control  the  protecting  apparatus  must  have 
a  time  limit  that  depends  on  the*  amount  of  overload — being 
almost  instantaneous  in  case  of  a  short-circuit,  but  allowing  a 
considerable  time  element  in  case  of  a  small  overload.  It 
should  also  be  capable  of  variation  so  that  the  time  element  and 
the  rated  full  load  may  be  increased  or  decreased  as  conditions 
require. 


sine  currents  in  general  and  the  propagation  of  the  current  over 
an  infinite  line. — La  Lumiere  Elec.,  June  12. 

Telephone  Receiver. — E.  Kosack. — An  ordinary  coil  can  be 
used  as  a  telephone  receiver,  the  arrangement  being  shown  in 
Fig.  6,  where  e  is  a  battery,  M  a  microphone  and  S  the  coil.' 
A  coil  of  iron  wire  is  a  little  bit  more  effective  than  a  coil  of 
copper  wire.  The  effect  seems  to  be  due  to  the  vibration  caused 
by  the  electrodynamic  action  between  the  different  windings. 
But  this  vibration  is  very  small ;  even  a  coil  which  had  been 
impregnated  with  a  pitch-like  mass  and  thus  hardened  and 
stiffened  was  as  effective  as  an  ordinary  coil.  The  effect  is  con¬ 
siderably  increased,  however,  by  bringing  the  coil  5  in  mechan¬ 
ical  contact  with  the  plate  P.  This  plate  may  be  of  iron  or  other 
metal  or  wood,  and  may  be  relatively  thick.  A  very  simple 
form  of  telephone  receiver  based  on  this  principle  is  shown  in 


FIGS.  6  AND  7. — telephone  RECEIVER. 


Fig.  7.  The  coil  is  placed  on  a  brass  frame  consisting  of  a 
short  hollow  cylinder  and  two  round  disks  at  the  ends.  A 
slight  increase  of  the  effect  can  be  obtained  if  a  second  cell  is 
placed  over  the  other  one  and  supplied  with  constant  direct 
current. — Elek.  Zeit.,  June  17. 

Wireless  Telegraphy. — L.  Cohen. — A  mathematical  paper  on 
the  theory  of  coupled  circuits  in  wireless  telegraphy;  electro- 
magnetically  coupled  and  direct-coupled  circuits  being  consid¬ 
ered. — Bull.  Bureau  of  Standards,  Vol.  5.  No.  4,  May,  1909. 
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Submarine  Cable  Laying  and  Repairing.  Revised  and  en¬ 
larged.  By  H.  D.  Wilkinson.  London ;  The  Electrician 
Company.  557  pages,  313  ills.  Price,  $6. 

This  well-known  work  has  been  considerably  enlarged  in 
this  new  edition  and  has  been  revised  with  care.  It  is  a  text¬ 
book  on  the  subject  of  designing,  laying,  testing  and  repairing 
submarine  cables.  The  author  has  had  considerable  experience 
in  this  branch  of  electrical  industry  and  many  of  the  illustra¬ 
tions  of  the  work  have  been  obtained  from  his  own  camera. 

The  work  is  divided  into  five  chapters,  headed,  respectively ; 
Surveying  the  route ;  principles  of  .design  and  construction ;  the 
laying  of  submarine  cables ;  the  cable  ship  on  repairs ;  the 
localization  of  breaks  and  faults.  The  discussion  of  electrical 
methods  of  localizing  faults  is  particularly  full  and  the  book 
will  certainly  be  regarded  as  an  authority  in  this  direction.  It 
will  be  valued  by  all  students  of  electric  telegraphy. 


A  new  relay  having  several  unique  features,  and  offering 
exactly  the  protection  just  referred  to  has  been  designed  by  the 
Westinghouse  Electric  &  Manufacturing  Company.  This  relay 
is  successful  in  overcoming  the  greatest  difficulties  experi¬ 
enced  heretofore  in  the  operation  of  overload  inverse  time-limit 
relays. 

This  relay  is  shown  in  Fig.  l.  The  same  instrument,  with  the 
cover  removed,  is  shown  in  Fig.  2.  It  is  simple  in  its  construc¬ 
tion.  The  stationary  parts  consist  of  a  current  coil  mounted  in 
a  laminated  iron  shell,  and  .a  needle  valve  in  the  metal  frame¬ 
work  of  the  bellows.  The  moving  part  consists  of  a  brass  rod 
on  which  are  mounted  an  iron  core  inside  the  coil,  a  contact 
cone  below,  and  the  bellows  above  the  coil.  The  relay  is  en¬ 
closed  in  a  dustproof  case.  The  winding  of  the  coil  is  rep¬ 
resented  diagrammatically  in  Fig.  3.  One  end  of  the  winding 
connects  to  one  of  the  binding  posts,  and  leads  are  brought  out 
from  several  points.  The  terminal  7*  is  on  a  flexible  cable  and 
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may  be  connected  to  any  one  of  the  leads  from  the  coil.  Thus 
a  part,  or  all,  of  the  winding  may  be  connected  in  circuit  be¬ 
tween  the  two  binding  posts  of  the  relay.  There  are  five  cur¬ 
rent  settings  for  4  amp,  5  amp,  6  amp,  7  amp  and  8  amp.  The 
number  of  turns  decreases  in  proportion  as  the  current  rating 
increases,  so  that  the  ampere-turns  are  the  same  for  any  cur¬ 
rent  setting.  The  size  of  wire  is  larger  for  the  larger  current 


FIGS.  I  AND  2. — OVERLOAD  RELAY,  ENCASED  AND  WITHOUT  CASE. 

capacities,  so  that  the  loss  in  watts  at  full  load  due  to  resist¬ 
ance  is  approximately  the  same  for  any  capacity,  being  7  watts 
in  case  of  the  4-amp  setting  and  ii  watts  with  the  8-amp  setting. 
This  watt  loss  is  exceptionally  low  Tor  an  instrument  of  this 
kind. 

The  laminated  iron  shell  around  the  coil  has  an  ample  sec¬ 
tional  area,  and  forms  a  good  magnetic  circuit  with  the  core. 
The  shell  supports  the  coil  firmly,  and  is  mounted  on  the  base 
of  the  relay.  The  core  is  very  light,  but  so  constructed  mag¬ 
netically  that  it  exerts  an  ample  force  for  drawing  up  the 
moving  parts  and  making  the  contact. 

The  bellows  leather  consists  of  two  thicknesses  of  a  fine 
quality  of  light-weight  leather,  specially  treated  to  render  it 
impervious  to  air,  flexible  and  durable.  The  escape  valve  of 
the  bellows  is  a  needle  valve.  Each  needle  is  especially  ground 
to  allow  the  right  escapement  of  air.  A  numbered  dial  is 
mounted  on  the  needle  to  indicate  the  setting  of  the  valve. 
This  dial  renders  it  possible  to  set  the  valve  with  great  accuracy. 

This  instrument  is  adjusted  at  the  time  of  calibration  so 
that  the  iron  core  just  strikes  the  iron  shell  when  the  moving 
element  is  in  its  highest  position.  Such  an  adjustment  prevents 
violent  vibration  of  the  moving  element.  This  violent  vibration 
has  introduced  a  serious  difficulty  of  the  operation  of  previous 
relays  of  this  kind  on  heavy  overloads  at  low  frequency  be¬ 
cause  it  prevented  their  operating  properly  in  the  normal  time. 
It  was  overcome  in  the  original  design  of  this  relay,  because 
one  of  the  first  conditions  imposed  was  prompt  and  normal 
operation  on  low  frequency  with  very  heavy  overload.  It 
would  be  impossible  to  use  this  method  of  damping  out  the 
violent  vibrations,  if  the  various  current  settings  were  obtained 
by  moving  the  iron  core,  but  inasmuch  as  the  core  is  in  the 
same  position  for  all  settings  of  the  relay  its  behavior  is  very 
satisfactory. 

The  weight  of  the  moving  element  is  counterbalanced  by  a 
spring,  so  that  only  a  slight  magnetic  puli’ is  required  to  make  it 
operate.  For  this  reason,  and  on  account  of  the  small  weight  of 
the  core  and  the  good  magnetic  circuit,  it  is  possible  to  have  the 
resistance  and  inductance  of  the  relay  very  low.  This  has  two 
distinct  advantages.  First,  as  to  heating:  The  relay  runs  cool 
under  all  conditions.  If  the  load  is  heavy  enough  to  heat  the 


relay  more  than  40  deg.  C,  it  is  enough  to  make  h  operate  and 
open  the  circuit,  so  that  it  is  practically  impossible  for  the  relay 
to  heat  more  than  40  deg.  C,  but  the  winding  has  a  special  in¬ 
sulation  capable  of  withstanding  several  times  that  amount  of 
heating.  The  second  advantage  is  that  of  low  voltage  drop. 
These  relays  are  ordinarily  used  with  series  transformers,  and 
unless  the  voltage  drop  is  low  the  accuracy  of  the  transformer 
ratio  is  affected.  This  matter  is  of  considerable  importance 
where  measuring  instruments  are  connected  to  the  same  series 
transformers. 

This  relay  is  capable  of  a  very  wide  range  of  adjustment  as 
illustrated  by  the  curves  in  Fig.  4.  The  number  on  each  curve 
corresponds  to  a  number  on  the  needle-valve  dial.  All  the 
curves  except  No.  i  are  the  same  for  all  relays.  There  is  a 
small  variation  of  No.  i  on  different  relays.  One  of  the  great 
advantages  that  this  relay  possesses  is  in  the  fact  that  variations 
may  be  made  in  the  time  setting  without  affecting  the  normal 
full-load  rating,  and  variations  may  be  made  in  the  normal 
full-load  setting  without  affecting  the  time  of  operation  at  a 
given  percentage  in  excess  of  full  load.  The  curves  are  drawn 
showing  the  operation  on  a  basis  of  percentage  overload,  assum¬ 
ing  that  the  overload  begins  as  soon  as  the  current  exceeds  the 
normal  rating,  which  may  be  anything  from  4  amp  to  8  amp. 
From  this  it  will  be  seen  that  the  relay  has  an  extremely  wide 
range  of  adjustment.  For  example,  without  changing  the  cur¬ 
rent  setting  the  time  required  for  operation  at  50  per  cent  over¬ 
load  may  be  varied  from  one  to  ii  seconds.  This  range  may 
be  still  further  increased  by  varying  the  current  settings.  It 
will  be  noted  that  the  scale  divisions  indicating  the  horizontal 
distances  in  Fig.  4  are  not  uniform,  but  are  made  on  a  loga¬ 
rithmic  scale.  This  method  of  representation  is  employed  be¬ 
cause  the  curve  is  more  compact  when  drawn  in  this  way.  It 
is  thus  possible  to  show  clearly  the  operation  of  the  relay  on 
any  load  up  to  500  per  cent  of  full  load. 

In  some  cases  two  relays  are  affected  by  the  same  overload. 
For  example,  one  may  be  on  a  main  feeder,  and  one  on  a 
branch ;  or  one  may  be  at  the  generator  end  and  the  other  at 
the  load  end  of  the  same  feeder.  In  either  of  these  cases  it  is 
essential  that  if  possible  only  the  relay  nearer  the  load  end 
shall  operate  when  the  overload  occurs.  The  other  relay 
serves  as  a  protection  in  caSfe  of  ground  on  the  line  between 
the  generator  and  the  second  relay.  This  selective  action  may  be 
secured  either  by  adjusting  the  relay  nearer  the  generator  for  a 
longer  time  element,  or  by  setting  it  for  a  larger  current.  By 
referring  to  the  time-load  curves,  this  setting  may  be  ac¬ 
complished  with  ease  because  there  are  wide  spaces  between 
the  curves,  and  because  the  relation  between  time  element  and 


FIG.  3. — DIAGRAM  OF  COIL  WINDING. 

percentage  of  overload  is  absolutely  independent  of  the  current 
setting  on 'which  the  rated  full  load  is  based.' 

Another  point  of  excellence  of  this  relay  is  its  “resetting”  or 
returning  to  its  position  of  rest.  The  relay  must  reset  promptly 
whether  the  overload  continues  long  enough  to  trip  the  circuit- 
breaker  or  whether  it  is  too  short  to  exceed  the  time  limit. 
This  resetting  condition  is  necessary,  because  if  the  relay  does 
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not  reset  it  does  not  introduce  a  sufficient  time  element  when  the 
next  overload  occurs.  On  the  other  hand,  if  the  relay  resets 
too  quickly  it  may  interfere  with  the  normal  operations.  This 
relay  resets  in  the  same  time  as  it  takes  to  operate  at  20  per 
cent  to  50  per  cent  overload,  and  it  begins  to  reset  as  soon  as 
the  load  drops*  to  60  per  cent  of  the  load  that  would  make  the 
relay  operate.  This  time  for  resetting  is  so  short  that  if  the 


An  improved  electric  mining  locomotive  of  the  “gathering 
type,”  in  which  a  single  powerful  motor  performs  the  functions 
of  both  propulsion  and  operation  of  the  gathering  reel,  has 
been  brought  out  by  the  Westinghouse  Electric  &  Manufactur¬ 
ing  Company  and  the  Baldwin  Locomotive  Works,  under  the 
patents  issued  to  Mr.  J.  M.  Roan.  Mr.  Roan,  who  is  general 
manager  of  the  Clinchfield  Coal  Corporation,  is  a  practical 
mine  operator,  and  on  this  account  the  gathering  locomotive 
of  his  invention  may  be  accepted  as  meeting  exactly  the  re¬ 
quirements  demanded  by  the  practical  mining  man. 

In  the  Roan  gathering  locomotive  the  single-  motor  used  to 
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FIG.  I. —  GATHERING  MINE  LOCOMOTIVE. 
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drive  the  wheels  is  arranged  to  be  detached  and  connected  to 
the  wire-rope  gathering  reel.  The  wheels  or  the  reel  may  thus 
be  operated  either  independently,  or  simultaneously,  winding 
up  the  rope  while  the  locomotive  is  moving.  This  arrangement 
secures  advantages  of  flexibility,  compactness,  and  reduced 
amount  and  cost  of  electrical  apparatus,  attained  in  no  other 
type.  The  provision  of  one  powerful  motor  to  perform  the 
duties  of  both  gathering  and  driving  motors,  cuts  in  half  motor 
and  controller  expense,  at  the  same  time  making  the  total  power 
of  the  traction  motor  available  for  the  gathering  reel. 

When  loaded  cars  are  to  be  hauled  from  the  working  face  to 
the  butt  heading  on  which  the  locomotive  stands,  the  rope  is 
paid  out  and  attached  to  the  cars.  The  main  driving  motor  is 
then  unclutched  from  the  axle  and  connected  to  the  reel  which 
winds  up  the  rope,  drawing  the  car  toward  the  locomotive  which 
stands,  with  its  brakes  set,  on  the  heading  track.  The  provision 


FIG.  4.— CURVES  SHOWING  RANGE  OF  ADJUSTMENTS. 


circuit-breaker  is  opened  the  relay  resets  before  the  circuit- 
breaker  is  closed,  but  it  is  not  so  short  as  to  interfere  with  the 
normal  operation  of  the  relay. 

The  wide  range  of  flexibility  in  the  use  of  this  relay,  together 
with  its  reliability  and  durable  construction,  indicate  that  it  has 
an  important  place  to  fill  in  the  field  of  switchboard  protective 
apparatus. 


Fan  Controller 


The  accompanying  illustrations  show  a  three-speed  and  open- 
step  fan  controller  for  desk  fans,  furnished  complete  ready  for 
mounting  in  the  base  of  an  8-in.,  12-in.  or  i6-in.  desk  fan.  The 


FIGS.  I  AND  2. — FAN  CONTROLLER. 


FIG.  2. — ELECTRIC  GATHERING  MINE  LOCOMOTIVE. 


resistance  consists  of  Ward  Leonard  enameled  resistance  units, 
the  resistance  wire  being  herm’etically  sealed  from  the  disin¬ 
tegrating  effects  of  the  atmosphere.  This  device,  which  is 
claimed  to  be  the  first  complete  rheostat  of  this  kind  obtain¬ 
able,  is  made  by  the  Ward  Leonard  Electric  Company,  Bronx- 
ville,  N.  Y. 


for  propelling  the  locomotive  at  the  same  time  the  reel  is  in 
operation  enables  the  cars  to  be  swung  on  to  the  heading  with¬ 
out  sawing  the  rope  on  the  rib  at  the  room  neck.  In  service 
many  applications  have  suggested  themselves  for  the  combined 
tractive  and  hauling-in  actions  secured  from  the  motor.  De¬ 
railed  cars  may  be  easily  placed  on  the  track,  timbers  and  rails 


recovered  from  under  falls  of  rocks,  rails  loaded  on  cars,  and  in  strength.  Between  the  high-voltage  primary  and  the  low- 

fact  the  reel  can  be  used  for  any  kind  of  general  hoisting  work  voltage  secondary  is  a  heavy  shield  of  built-up  mica  reinforced 

The  motor  transmits  its  power  through  a  single  spur  gear  with  specially  treated  material,  the  breakdown  strength  of 

directly  to  one  axle.  The  two  axles  are  connected  together  by  which  is  in  excess  of  the  A.  I.  E.  E.  rules.  This  shield  extends 

side-rods  spaced  90  deg.  apart,  securing  increased  tractive  effort  beyond  the  high-tension  winding  at  each  end  of  the  coil, 

beyond  that  of  any  single-motor  or  two-motor  locomotive.  As  The  transformers  are  designed  to  secure  high  operating  effi- 
shown,  the  wheel  base  is  extrmely  short,  although  the  wheels  ciency,  combined  with  substantial  construction  and  perfect  in- 

are  of  full  size,  and  the  maximum  amount  of  service  is  secured 
by  the  spring  suspension  of  the  frame  and  motor.  The  locomo- 
frame  is  made  up  of  angles  and  plates,  giving  maxi- 
mum  for  a 


Small  High-Voltage  Transformer 


Companies  operating  high-voltage  transmissions  frequently 
meet  with  demands  for  power  at  various  points  along  th6ir 
lines.  Usually  the  consumer  requires  a  small  amount  of  power, 
but  if  this  field  is  systematically  developed  it  will  be  found  that 
a  considerable  revenue  may  be  derived  from  such  consumers. 
The  accompanying  illustrations  show  a  transformer  made  by 
the  Pittsburgh  Transformer  Company  for  this  service.  The 
features  of  this  new  transformer  is  its  unusually  substan¬ 
tial  mechanical  construction  and  high  insulation.  The  im¬ 
portance  of  insulation  strength  will  be  realized  when  it  is  con¬ 
sidered  that  a  breakdown  in  a  transformer  of  this  kind  is  much 
more  costly  to  remedy  than  a  similar  failure  with  iioo-volt  or 
2200-volt  distributing  transformers,  and  the  property  or  personal 
safety  of  the  consumer  is  subject  to  much  greater  risks. 

These  transformei*?  are  of  the  Pittsburgh  standard  core  type 
design.  The  cases  are  cast  iron,  and  are  provided  with  hangers 
for  cross-arm  suspension.  The  high-tension  leads  issue  through 
very  large  porcelain  bushings  which  are  set  in  the  case  at  an 
angle  of  30  deg.  away  from  the  casing.  These  bushings  are 
deeply  fluted  to  secure  large  leakage  surface,  and  the  hole 
through  which  the  lead  passes  is  enlarged  at  the  lower  end  to 
produce  a  dry  petticoat  effect.  The  bushing  projects  well  above 
the  cement  within  the  case,  thus  providing  dry  glazed  porcelain 
insulation  which  prevents  leakage  through  the  cement.  This 
substantial  bushing  construction  at  once  does  away  with  the 


FIG.  2. — SMALL  HIGH-VOLTAGE  TRANSFORMER. 


sulation.  The  windings  are  thoroughly  ventilated  by  means  of 
oil  passages  between  the  core  and  the  windings  and  between 
the  various  sections  of  the  windings  themselves,  so  that  the 
transformer  is  constantly  cooled  with  currents  of  freely  flowing 
oil  through  all  parts  of  the  winding.  This  results  in  a  moderate 
temperature  rise  and  also  maintains  the  windings  at  a  uniform 
temperature.  Uniform  transformer  temperature  rise  is  very  im¬ 
portant  on  account  of  the  fact  that  unequal  heating  produces 
uneven  expansion  and  contraction,  which  in  time  are  apt  to 
destroy  the  insulation  and  lead  to  burn-outs. 


The  generating  equipment  of  the  town  lighting  plant  at 
Eddyville,  la.,  consists  of  a  55-kw,  220-volt,  direct-current  gen¬ 
erator  belted  to  a  Corliss  engine.  During  the  year  1908  the 
load  during  peak  hours  reached,  and  in  fact  exceeded,  the 
rated  equipment  of  this  set,  thus  necessitating  increased  capacity. 
It  was  felt  that  if  a  24-hour  service  could  be  maintained,  the 
number  of  customers  could  be  materially  increased,  the  24-hour 
service  being  an  additional  inducement  to  use  electric  light  and 
power.  An  attempt  had  been  made  to  run  a  day  circuit  by 
operating  the  generating  unit,  but  the  expense  was  prohibitive. 

A  battery  installation  was,  therefore,  considered,  and  was 
placed  in  service  in  January,  1909,  for  the  purpose  of  providing 
24-hour  service,  and  supplying  the  excess  peak  load.  This 
battery  consisted  of  130  cells  of  “Chloride  Accumulator,”  manu¬ 
factured  by  the  Electric  Storage  Battery  Company,  of  Phila¬ 
delphia,  with  a  capacity  of  25  amp  for  8  hours.  It  was  found 
that  the  battery  could  be  charged  during  the  normal  run  of  the 
steam  generating  plant,  and  would  then  have  sufficient  capacity 
to  supply  the  demands  for  service  after  ii  p.  m.,  when  the 
plant  was  shut  down.  On  occasions  when  the  load  during  the 
peak  is  in  excess  of  the  generator  capacity,  the  battery  is  also 
used  to  assist  the  generator.  At  infrequent  intervals,  a  com¬ 
paratively  heavy  demand  is  made  on  the  plant  by  the  Opera 
House,  lodge  halls  and  churches,  and  on  such  occasions  the 
battery  is  available  for  supplying  the  excess  demand. 

Since  the  installation  of  this  equipment  there  has  been  a 
material  increase  in  the  number  of  customers,  and  as  this 
is  a  municipal  plant  it  is  felt  that  the  battery  has  not  only  in¬ 
creased  the  receipts,  but  has  greatly  improved  the  service. 


FIG.  I. — SMALL  HIGH-VOLTAGE  TRANSFORMER. 

usual  lead  troubles  which  heretofore  have  always  existed  in 
small  transformers  for  this  class  of  service. 

The  insulation  of  these  transformers  has  been  most  carefully 
developed.  The  coils  being  of  core-type  construction  present 
only  smoothly  curved  surfaces  for  the  application  of  insulating 
materials;  that  is  to  say,  all  insulating  material  being  wound 
on  surfaces  which  are  practically  cylindrical  is  not  injured  in 
the  process  of  winding  and  is,  therefore,  used  in  its  full  effective 
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Industrial  and  G)mmercial  News 


Commercial  Intelligence. 


THE  WEEK  IN  TRADR 

The  conditions  of  trade  showed  marked  improvement  for  the 
past  week.  Future  trade  continues  to  be  good  and  growing, 
and  confidence  in  fall  business  is  absolute.  More  orders  are 
being  received  by  the  wholesalers  and  jobbers  than  at  any  time 
within  recent  months,  and  the  reports  from  retailers  throughout 
the  country  are  very  satisfactory,  owing  to  the  much  more 
seasonable  weather.  In  industrial  lines  orders  are  still  ex¬ 
tremely  numerous,  and  additional  workmen  are  being  employed 
at  all  points.  The  iron  and  steel  business  is  especially  active, 
and  prices  have  been  considerably  advanced  over  the  low 
schedule  at  which  they  were  marked  in  the  early  spring.  The 
best  feature  of  the  week,  however,  was  the  excellent  July  crop 
report  which  was  issued  by  the  Government.  This  shows  that 
there  will  be  a  total  wheat  crop  of  663,000,000  bushels,  which  is 
practically  equal  to  that  of  the  previous  year.  The  corn  crop 
promises  to  be  the  largest  ever  grown,  and  will  amount  to  more 
than  three  billion  bushels.  All  of  the  other  principal  cereal 
crops  show  increases,  and,  as  the  range  of  prices  is  higher 
than  at  any  time,  the  promise  of  revenue  for  the  farmer  is 
better  than  ever  before  in  the  history  of  the  country.  These 
facts  are  well  known  by  all  manufacturers  and  leaders  in  the 
commercial  world,  and  are  responsible  for  the  extremely 
optimistic  sentiment  that  is  prevailing.  Collections  are  some¬ 
what  better  than  heretofore,  but  are  not  as  yet  up  to  the  mark 
that  might  be  expected  from  the  general  revival  in  trade  condi¬ 
tions.  Failures  for  the  week  ended  July  8,  as  reported  by 
Bradstreet’s,  were  182,  compared  with  213  for  the  previous 
week;  245  for  the  same  week  in  1908;  185  in  1907;  143  in  1906, 
and  166  in  1905. 

THE  COPPER  MARKET. 

During  the  past  week  the  copper  market  has  continued  to 
decline  fractionally,  and  the  demand  from  consumers  has  been 
remarkably  light.  Exports,  however,  have  continued  to  be  fair, 
although  sales  for  future  delivery  on  the  foreign  account  have 
been  smaller  than  they  were  a  few  weeks  ago.  The  output 
in  the  United  States  continues  to  steadily  increase,  and  the 
production  in  June  has  been  at  a  record-breaking  rate.  Ac¬ 
cording  to  the  Copper  Producers’  Association’s  figures,  the 
production  for  the  30  days  of  June  was  116,567,493  lb.,  or  3,- 
885,583  lb.  per  day,  compared  with  a  daily  production  in  May 
of  3,817,940.  This  shows  that  the  ratio  of  production  is 
steadily  increasing,  and  indicates  that  a  surplus  must  be  piling 
up  in  warehouses  and  in  consumers’ hands,  if  not  in  the  hands  of 
producers.  The  official  figures  of  the  Copper  Producers’  Associa¬ 
tion,  which  were  made  public  July  10,  show  the  stock  of  market¬ 
able  copper  on  hand  June  i  as  169,848.141  lb.;  the  production 
from  domestic  and  foreign  sources  was  116,567,493  lb.,  and 
deliveries  of  marketable  copper  for  consumption  and  export 
131,557,573  lb.  This  leaves  a  surplus  on  hand  the  first  of  July 
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of  154,858,061  lb.,  showing  a  decrease  of  about  15,000,000  lb. 
in  the  surplus  stock  of  the  month.  'As  the  consumption,  how¬ 
ever,  has  not  kept  pace  with  the  production  the  copper  surplus 
in  the  hands  of  consumers  must  have  increased  very  materially. 


It  is  figured  that  the  consumption  in  this  country  is  running  at 
about  the  rate  of  85  per  cent  of  normal,  and  as  the  production 
is  far  above  any  record  heretofore  made  the  consumption  is,  of 
course,  not  keeping  pace  with  it.  It  is  contended  by  the  copper 
producers  that  there  has  been  a  material  increase  in  the  demand 
from  electrical  concerns,  but  there  has  been  no  evidence  of  any 
large  sales  to  this  class  of  manufacturers.  Exports  so  far  for 
the  month  of  July  have  been  5981  tons.  For  the  first  six  months 
of  1909  the  deliveries  were  as  follows;  For  domestic  consump¬ 
tion,  313,613.157  lb.;  for  export,  335.278,657  lb.;  total,  648,- 
891,814  lb.  On  the  Metal  Exchange  July  10  quotations  were  as 
given  in  the  table. 

VVESTINGHOUSE  PLANTS  MORE  FULLY  EM¬ 
PLOYED. — The  business  of  the  various  Westinghouse  com¬ 
panies  during  the  month  of  June  shows  the  same  indications 
of  an  improved  general  condition  that  has  been  reported  since 
early  this  year.  A  large  number  of  car  orders  have  recently 
been  received  by  the  Westinghouse  Air  Brake  Company.  This 
has  also  had  a  similar  effect  on  the  friction  draft  gear  depart¬ 
ment.  In  addition,  the  works  at  Wilmerding  have  also  re¬ 
ceived  quite  a  number  of  orders  for  brake  equipment  from 
electric  railway  companies.  The  operating  forces  in  the  shops 
have,  therefore,  been  considerably  increased,  and  the  factory  is 
running  about  80  per  cent  of  its  capacity.  A  correspondingly 
improved  condition  of  affairs  is  also  reported  at  the  works  of 
the  Union  Switch  &  Signal  Company,  in  Swissvale,  Pa.,  which 
employs  at  the  preseni  time  almost  twice  the  number  of  opera¬ 
tives  it  did  a  year  ago.  The  business  of  the  Westinghouse 
Electric  &  Manufacturing  Company  for  June  showed  an  im¬ 
provement  of  25  per  cent  over  that  of  May,  and  appears 
to  be  permanent.  In  the  number  of  orders  the  month  showed 
an  increase  of  15  per  cent.  During  the  month  of  June  the  com¬ 
pany  received  an  order  from  the  New  York  Terminal  Com¬ 
pany  to  furnish  to  the  Pennsylvania  Railroad  Terminal  a  large 
amount  of  switchboard  supplies  and  auxiliary  details,  rep¬ 
resenting  approximately  a  contract  for  $500,000  worth  of 
apparatus.  The  Westinghouse  Machine  Company  has  received 
an  order  from  the  Philadelphia  Rapid  Transit  Company  for 
two  large  steam  turbine  equipments,  one  of  a  capacity  of  8000 
hp  and  the  other  of  15,000  hp. 

THE  GARWOOD  ELECTRIC  COMPANY,  which  has 
acquired  the  exclusive  right  to  manufacture  the  dynamos,  motors 
and  other  appliances  formerly  manufactured  by  The  C  &  C  Elec¬ 
tric  Company,  has  recently  taken  a  number  of  orders  for  elec¬ 
trical  apparatus,  including  two  200-kw,  one  75-kw  and  one  50- 
kw  engine-type  generators,  two  switchboards,  one  125-hp  motor, 
three  20-hp  variable  speed  motors  and  four  automatic  elec¬ 
trical  equipments  for  operating  newspaper  presses. 

WESTCHESTER  ROAD. — Work  was  started  on  July  12 
on  the  electric  line  between  New  York  and  Port  Chester,  which 
will  cost  about  $21,000,000.  The  start  was  made  at  New 
Rochelle  by  the  Ferguson  Contracting  Company.  The  new  fine 
will  be  completed  first  from  New  Rochelle  into  New  York,  and 
will  take  two  years  to  build.  It  is  being  built  by  the  New  York, 
Westchester  &  Boston  Railroad,  and  will  serve  as  a  suburban 
passenger  entrance  to  the  subway  and  elevated  lines. 

ST.  PAUL  ELECTRIFICATION  PLANS.— The  Chicago, 
Milwaukee  &  St.  Paul  Railroad  Company  has  given  up  for  the 
present  the  consideration  of  the  electrification  of  a  considerable 
portion  of  its  Montana  mileage.  This  has  been  done  because  it 
was  discovered  that  the  St.  Joe  River  did  not  have  a  12  months 
volume  of  water  sufficient  to  give  the  estimated  power  required. 
It  was  planned  to  electrify  about  no  miles  of  the  main  line  in 
Montana,  with  a  power  station  on  the  St.  Joe  River. 

AMERICAN  EXPOSITION,  BERLIN,  1910.— A  handsome 
pamphlet  relating  to  the  American  Exposition  to  be  held  in 
Berlin  in  1910,  has  been  issued  from  the  American  headquarters. 
50  Church  Street,  New  York.  Mr.  Max  Vilweger  is  the  Amer¬ 
ican  manager  of  the  enterprise,  which  has  the  endorsement  of 
a  long  list  of  leaders  in  the  American  industries.  The  object 
of  the  Exposition  is  to  educate  Europeans,  and  particularly 
Germans,  to  the  excellence  of  American  products. 
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PROPOSED  LARGE  NORTH  CAROLINA  INTERUR- 
BAN  RAILWAY  SYSTEM. — It  is  announced  that  an  interur- 
ban  electric  line  will  be  built  from  Winston,  N.  C.,  to  Salis¬ 
bury,  40  miles  southwest,  and  to  High  Point,  on  the  Southern 
Railway,  and  along  a  very  heavily  traveled  part  of  the  steam 
railway.  The  chief  promoter  is  T.  H.  Vanderford,  of  Salisbury. 
It  is  said  that  the  principal  rights-of-way  have  been  already 
secured.  A  supplemental  line,  that  from  Salisbury  to  High 
Point,  36  miles  in  length,  paralleling  the  route  of  the  main  line 
of  the  Southern  Railway,  which  has  been  under  consideration 
for  some  years,  is  likewise  receiving  attention,  while  the  Salis- 
bury-Winston  cross  country  line  is  being  promoted.  Mr.  Van¬ 
derford,  the  leading  promoter  of  the  two  interurban  lines  men¬ 
tioned,  has  sought  an  extension  of  time  from  the  town  of  Con¬ 
cord,  34  miles  southwest  of  Salisbury,  and  has  put  up  $1000 
forfeiture  with  the  Concord  officials  to  begin  work  inside  of  60 
days  on  a  local  electric  system.  Mr.  Vanderford  declares  that 
work  will  be  begun  immediately  in  Concord.  It  is  stipulated  in 
the  franchise  held  by  Mr.  Vanderford  that  three  miles  of 
track  are  to  be  completed  and  in  use  within  two  years.  The 
High  Point  (N.  C.)  Electric  Power  Company  franchise  has  been 
purchased  by  the  Public  Service  Corporation,  which  has  plans 
in  view  to  have  an  interurban  line  operating  between  High  Point 
and  Winston,  northwest,  and  Greensboro,  at  which  latter  place 
the  Public  Service  Corporation,  having  gained  control  of  the 
local  electric  railway  system,  has  made  large  improvements  re¬ 
cently,  and  will  do  likewise  in  Winston,  where  one  mile  of  track 
is  already  laid  and  work  is  progressing.  The  various  interurban 
lines  named  form  a  triangle,  with  Winston  at  the  north  corner, 
Salisbury  south  and  High  Point  northeast,  each  leg  of  the 
triangle  being  about  40  miles  in  length.  The  Public  Service  Cor¬ 
poration  will  probably  continue  the  local  High  Point  electric 
franchise  at  Greensboro,  some  18  miles  northeast,  and  thence 
will  build  through  Greensboro,  where  the  company  controls  the 
street  railway  to  Winston.  At  Winston,  as  stated,  the  Van¬ 
derford  interests  will  build  south  to  Salisbury,  and  perhaps 
northeast  up  the  east  leg  of  the  triangle  to  High  Point,  or  at 
least  a  part  of  the  way,  Greensboro  and  High  Point  both  being 
near  the  east  angle  of  the  triangle,  which  has  its  base  on  a 
line  from  Greensboro  and  High  Point,  northwest  to  Winston, 
and  the  two  legs  converging  at  Salisbury.  Such  a  development 
would  constitute  the  largest  interurban  electric  system  now  in 
operation  in  the  Southeastern  States  with  the  possible  exception 
of  the  Aiken-Augusta  and  allied  lines. 

EXTENSIVE  DEVELOPMENT  IN  MEXICO.— The 
hydro-electric  plant  of  the  Mexican  Light  &  Power  Company, 
situated  at  Neeaxa,  near  Mexico  City,  will  be  the  largest  power 
plant  in  the  world  when  completed,  according  to  the  statement 
made  here  by  Dr.  F.  S.  Pearson,  president  of  that  com¬ 
pany.  He  says  that  by  this  time  next  year  the  plant  will  have 
reached  that  stage  of  completion  when  100,000  hp  will  be 
available.  By  the  construction  of  additional  water  reservoirs 
and  the  installation  of  more  equipment  this  horse-power  can 
be  increased.  The  system  of  storage  reservoirs  in  the  moun¬ 
tains  which  are  to  furnish  the  water  for  operating  the  hydro¬ 
electric  plant  will  hold  100,000,000  cubic  meters  of  water  when 
completed.  The  first  units  of  this  gigantic  electric  power  enter¬ 
prise  have  been  in  operation  for  some  time,  the  electrical  energy 
thus  generated  being  transmitted  to  Mexico  City,  Puebla  and  El 
Oro.  Other  transmission  lines  will  be  built  when  the  capacity 
of  the  plant  is  enlarged.  The  storage  reservoirs  so  far  com¬ 
pleted  have  a  capacity  of  55,000,000  cubic  meters  of  water.  This 
big  enterprise  already  represents  an  investment  of  nearly  $50,- 
000,000  gold.  The  stock  of  the  company  is  held  by  a  few  people. 
Most  of  the  principal  stockholders  are  bankers  and  other 
wealthy  investors  of  Montreal,  Canada.  The  same  financial 
interests  compose  the  syndicate  which  is  preparing  to  install 
another  hydro-electric  plant  in  the  northern  part  of  Mexico. 
This  latter  plant  will  be  situated  upon  the  Conchos  River,  near 
Santa  Rosalia.  State  of  Chihuahua,  and  will  furnish  lights 
and  power  for  the  cities  of  Chihuahua,  Parral,  Santa  Rosalia. 
Jiminez  and  a  number  of  mining  camps  of  that  region.  Gover¬ 
nor  Enriqtie  C.  Creel,  of  Chihuahua,  former  Mexican  Ambas- 
ador  to  the  United  States,  is  interested  with  the  Canadian 
syndicate  in  this  project.  He  says  that  $1,000,000,  gold,  has 
already  been  deposited  in  a  bank  of  Chihuahua  to  start  the 
work  of  construction.  The  expenditure  of  about  $15,000,000, 
gold,  will  be  required  in  carrying  out  the  plans  of  this  project. 

ALLIS-CHALMERS  STEAM  TURBINES.— The  Allis- 
Chalmers  Company  has  recently  shipped  a  large  number  of 
steam  turbines  to  fill  recent  contracts,  among  them  being  ma¬ 


chines  of  from  500  kw  to  3500  kw  rating  for  the  Brush  Elec¬ 
tric  Light  &  Power  Company,  Galveston,  Tex.;  Oak  Park  Power 
Company,  Flint,  Mich. ;  Savannah  Electric  Company,  Savannah, 
Ga. ;  Florida  Mining  Company,  Mulberry,  Fla.;  Glenlyon  Dye 
Works,  Phillipsdale,  R.  I.;  Willamette  Valley  Company,  Spring- 
field,  Ore. ;  Pacific  Mills,  Lawrence,  Mass. ;  Cia  Electrica  y  de 
Ferrocarriles  de  Chihuahua,  Mex.,  and  Oshkosh  Gas  Light 
Company,  Oshkosh,  Wis.  Orders  now  in  the  drafting  room  or 
shop  comprises  units  as  follows :  Western  United  Gas  &  Elec¬ 
tric  Co.,  Aurora,  Ill.,  1000  kw;  Neenah  Paper  Company,  Neenah, 
Wis.,  1000  kw ;  Cleveland  Cliffs  Iron  Mining  Company,  Ishpem- 
ing,  Mich.,  2000  kw;  Royal  Weaving  Company,  Pawtucket,  R.  I., 
1500  kw;  North  Adams  Gas  Light  Company,  North  Adams, 
Mass.,  1000  kw;  Merchants’  Heat  &  Light  Company,  Indian¬ 
apolis,  Ind.,  2000  kw;  Municipal  Light  Plant,  Anderson,  Ind., 
500  kw ;  Clinton  Sugar  Refining  Company,  Clinton,  Iowa,  750 
kw ;  Anderson  &  Middleton  Lumber  Company,  Aberdeen,  Wash., 
300  kw ;  Kenosha  Electric  Railway  Company,  Kenosha,  Wis., 
300  kw;  Fraser  River  Lumber  Company.,  Fraser  Mills,  B.  C., 
750  kw;  Northwestern  Gas  &  Electric  Company,  Walla  Walla, 
Wash.,  1000  kw ;  Wilkes-Barre  Gas  &  Electric  Company,  Wilkes- 
Barre,  Pa.,  1500  kw;  Eastern  Pennsylvania  Railways  Company, 
Pottsville,  Pa.,  1000  kw;  Delaware,  Lackawanna  &  Western 
Railroad  Company,  Scranton,  Pa.,  2000  kw ;  Colorado  Springs 
Electric  Company,  Colorado  Springs,  Colo.,  1500  kw;  Aldrich 
Manufacturing  Company,  Moosup,  Conn.,  300  kw ;  Great  South¬ 
ern  Lumber  Company,  Bogalussa,  La.,  1000  kw. 

ELECTRICAL  COMPANIES  WILL  MAKE  GOOD  RE¬ 
PORTS. — The  Westinghouse  Electric  &  Manufacturing  Com¬ 
pany,  it  is  stated,  is  now  employing  in  the  neighborhood  of 
7500  workmen  in  its  East  Pittsburgh  shops.  The  company  is 
doing  a  business  at  a  rate  which  will  approximate  $25,000,000  a 
year.  The  month  of  July  showed  a  decided  improvement  over 
any  other  month  since  the  first  of  the  year.  The  Westinghouse 
company  has  a  much  larger  capacity  than  it  formerly  had,  and  it 
is  estimated  that  at  the  present  time  it  can  handle  a  business  of 
close  to  $50,000,000  a  year.  The  business  of  the  General  Elec¬ 
tric  Company  is  also  showing  a  very  steady  growth.  An  offi¬ 
cial  of  the  company  is  quoted  as  saying  that  it  is  expected  that 
orders  for  the  current  year  will  amount  to  at  least  $60,000,000, 
and  it  is  estimated  that  business  at  the  present  time  is  running 
at  the  rate  of  between  $52,000,000  and  $53,000,000  a  year.  The 
business  of  the  Western  Electric  Company  continues  to  show 
improvement,  and  it  is  understood  that,  especially  in  switch¬ 
boards  and  other  telephone  apparatus,  orders  have  been  as 
liberal  as  the  company  can  handle.  Quite  a  number  of  large  in¬ 
stallations  also  have  recently  been  booked  by  this  company. 
Sales  at  the  present  time  are  running  at  the  rate  of  $50,000,000 
per  year.  Reports  from  the  Crocker-Wheeler  Company  are  of 
the  same  sanguine  tenor.  Orders  have  been  very  plentiful  for 
individual  motors  for  use  in  factories,  and  there  has  also  been 
considerable  business  in  hydro-electric  machinery. 

REBUILDING  STEAM  HEATING  SYSTEM.— The  Ot¬ 
tumwa  (Iowa)  Railway  &  Light  Company  is  spending  nearly 
$100,000  in  the  rebuilding  of  its  district  steam  heating  system. 
Installed  in  1889,  this  plant  was  the  first  in  the  country  to 
use  exhaust  steam  for  district  heating.  It  has  proved  suc¬ 
cessful,  and  as  the  demand  in  the  territory  served  has  now 
outgrown  the  old  installation,  the  company  has  decided  to  re¬ 
build  the  system  and  at  the  same  time  to  extend  the  service. 
The  American  District  Steam  Conipany,  of  Lockport,  N.  Y., 
is  doing  the  work  under  the  supervision  of  H.  M.  Byllesby  & 
Company,  consulting  engineers,  Chicago.  The  service  to  be 
given  by  the  new  plant  will  be  metered,  the  charge  to  cus¬ 
tomers  being  a  certain  amount  per  unit  of  1000  lb.  of  water 
condensed  from  the  steam  used  for  heating.  The  rebuilding  of 
this  system  will  include  the  relaying  of  about  four  miles  of 
steam  mains,  and  particular  attention  will  be  paid  to  the  drain¬ 
age  under  the  mains.  The  back  pressure  will  not  exceed 
3  or  4  lb. 

CONTRACT  FOR  MEXICAN  HYDRO-ELECTRIC 
PLANT. — Gochicoa,  Ohlhausen  &  Company,  Toluca,  Mexico, 
have  been  awarded  the  contract.-  for  the  installation  of  the  E* 
Aguila  pow’er  plant  and  i  substations,  including  two  350-kw 
generators  direct-connected  to  two  450-hp  Pelton-Francis  water¬ 
wheels. 

SOUTHERN  POWER  COMPANY.— The  Southern  Power 
Company,  of  Charlotte,  N.  C.,  will  use  on  its  new  hydro-electric 
plant  at  Ninety-Nine  Islands  over  700  cars  of  cement,  which  is 
being  shipped  from  Charleston  at  the  rate  of  two  trains  of  20 
cars  each  per  day. 
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CENTRAL  GEORGIA  POWER  COMPANY  MOVES 
FROM  MACON  TO  ATLANTA.— Mr.  W.  Jordan  Massee, 
president  of  the  Central  Georgia  Power  Company,  has  an¬ 
nounced  that  headquarters  of  the  $3,500,000  Central  Georgia 
Power  Company  will  be  removed  from  Macon  to  Atlanta.  He 
stated  that,  while  Macon  offered  large  advantages,  the  company 
believes  that  Atlanta  will  afford  a  better  distributing  point,  and 
that  likewise  a  much  greater  percentage  of  the  power  will  be 
used  by  local  manufactories.  This  company  is  developing  water 
falls  along  the  Ocmulgee  River,  and  has  in  view  the  further 
building  of  plants,  one  on  the  Oconee  River  to  supply  power  to 
Macon,  and  a  third  on  Flint  River  to  supply  power  to  Southern 
Georgia.  The  first  site  now  being  completed  on  the  Ocmulgee, 
near  Jackson,  includes  a  dam  1400  ft.  long  between  two  solid 
banks  of  granite  on  either  side  of  the  river.  The  dam  is  built  of 
a  mixture  of  35  per  cent  of  granite  and  of  cement.  The  dam 
completed  will  be  about  100  ft.  high  and  too  ft.  thick  at  the 
bottom,  20  ft.  at  the  top  and  1400  ft.  in  length.  Steel  towers 
for  tran.<;mission  to  Atlanta  will  bring  the  entire  outlay  up  to 
$3,500,000. 

TELEGRAPH  COMPANIES  COMPARED.— A  financial 
newspaper  of  Boston  has  recently  compared  the  size  and  im¬ 
portance  of  the  Western  Union  Telegraph  Company  and  the 
Mackay  Companies.  It  shows  that  the  Western  Union  possesses 
1,321,190  miles  of  land  wires,  while  the  Mackay  Companies 
possess  only  -300.000  miles.  Of  cable  lines  the  Western  Union 
possesses  8400  miles,  while  the  Mackay  Companies  have  30,500 
miles.  These  figures  indicate  that  the  Mackay  Companies  have 
developed  very  much  more  extensively  their  cable  business  than 
their  land  service.  At  present  the  Commercial  Cable  Com¬ 
pany  has  under  way  work  for  laying  1700  miles  of  additional 
cable.  The  Mackay  Companies’  lines  on  land  have  been  con¬ 
fined  to  the  larger  centers  of  population,  and  have  mostly  been 
developed  for  the  purpose  of  distributing  its  cable  service  rapidly 
upon  its  own  wires. 

WARREN-BICKNELL  COMPANY,  CLEVELAND.— The 
Warren-Bicknell  Company,  of  Cleveland,  has  been  incorporated 
with  a  capital  stock  of  $10,000,  for  the  purpose  of  operating 
electric  railway  lines.  W.  E.  Davis  and  Charles  S.  Thrasher, 
of  the  Cleveland  Construction  Company,  H.  B.  McGraw,  John 
H.  Trefel  and  Thomas  P.  Kilfoyle  are  the  incorporators. 
While  the  company  is  to  operate  electric  roads,  it  is  said  that 
no  Cleveland  roads  are  in  mind  at  this  time.  The  connection 
between  the  new  company  and  the  Qeveland  Construction 
Company  has  not  been  explained,  but  it  would  seem  that  they 
would  make  excellent  working  companions. 

USE  OF  HUDSON  TUNNELS  BY  THE  PENNSYL¬ 
VANIA. — The  Hudson  tunnels  between  Jersey  City  and  Cort- 
landt  Street,  New  York  which  will  be  opened  to  the  public  on 
July  IQ,  will  be  used  by  the  Pennsylvania  Railroad  to  supplement 
its  ferry  service,  beginning  on  the  date  noted.  The  Pennsyl¬ 
vania  tunnels  under  Bergen  Hill  and  the  Hudson  River  to  its 
station  at  Seventh  .Avenue  and  Thirty-third  Street.  New  York, 
are  now  complete  and  the  electric  service  will  be  inaugurated 
next  summer.  The  work  of  laying  the  tracks,  installing  the 
signal  apparatus  and  electrical  equipment  will  be  undertaken  at 
once. 

ELECTRIFICATION  OF  SOUTHERN  PACIFIC.— Mr. 
O.  S.  Curtis,  of  the  engineering  department  of  the  Southern 
Pacific  Railroad,  has  filed  an  application  with  the  forest  super¬ 
visor,  Mr.  Bigelow,  for  permits  to  build  generating  stations 
within  the  Government  forest  preserves  in  Sierra  County,  Nev. 
Permits  for  constructing  stations  along  the  Rubicon  River  have 
already  been  obtained.  These  stations  will  be  used  for  supply¬ 
ing  electricity  to  the  mountain  division  of  the  Southern  Pacific 
between  Auburn  and  Truchee. 

THOUSAND  ISLAND  ELECTRIC  COMPANY.— The 
Public  Service  Commission  of  the  Second  District  of  New  York 
has  authorized  the  Thousand  Island  Electric  Light  &  Power 
Company  to  execute  a  mortgage  to  secure  an  issue  of  $20,000 
in  bonds,  and  to  issue  $20,000  of  5  per  cent  bonds  for  the  pur¬ 
pose  of  establishing  a  new  generating  plant  at  Clayton. 

NEW  YORK  CENTRAL’S  ELECTRICAL  PLANS.— 
Although  the  New  York  Central  has  not  yet  made  any  an¬ 
nouncement  of  its  electrical  plans  for  the  coming  fiscal  year,  it 
is  known  that  a  part  of  the  work  to  be  done  is  a  new  substation 
at  Tuckahoe,  in  Westchester  County,  and  the  electrification  of 
four  tracks  from  Spu)den  Duyvil  to  Croton. 


ELECTRIC  VEHICLES  FOR  MAIL  SERVICE.— The 
handling  of  mail  in  New  York  City  has  been  greatly  facilitated 
by  the  recent  substitution  of  electric  for  horse-drawn  vehicles. 
There  are  now  being  used  in  the  district  north  of  Forty-second 
Street  14  motor  cars,  two  with  a  carrying  capacity  of  4500  lb., 
four  carrying  2500  lb.  and  eight  1300  lb.  These  vehicles  de¬ 
crease  the  time  of  travel  to  the  Bronx  by  about  25  min.  They 
are  supplied  under  contract  with  the  Post  Office  Department  by 
the  Motor  Delivery  Company,  which  will  put  on  extra  cars  of 
similar  type  during  the  Christmas  season  to  expedite  delivery. 
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THE  WEEK  IN  WALL  STREET. 

During  the  past  week  the  stock  market  in  Wall  Street  has 
been  extremely  dull,  and  trading  has  been  little  more  than 
professional.  Prices,  however,  have  been  fairly  well  main¬ 
tained,  and  what  losses  have  been  recorded  were  fractional. 
The  entire  tone  of  the  market  is  strong,  and  the  fact  that 
there  have  been  no  advances  in  view  of  the  many  strong  bull 
developments  that  have  occurred  shows  that  the  large  traders 
are  keeping  out.  During  the  past  week  the  Government  crop 
report  for  July  has  been  published,  indicating  a  larger  return  to 
the  farmers  of  this  country  than  ever  before  known.  Reports 
from  the  industrials  continue  to  show  increased  orders,  and  all 
conditions  of  trade  have  reported  improvement.  The  earnings 
of  the  railroads,  after  remaining  comparatively  stationary  dur¬ 
ing  the  late  spring,  suddenly  took  a  decided  upward 
tendency  during  June.  More  cars  are  being  employed,  and 
locomotives  that  have  been  long  dead  are  being  put  into  service. 


NEW  YORK. 

Shares  Shares 

July  2.  July  12.  Sold.  July  2.  July  12.  Sold. 

All.-Gi .  Z5%  IS  -  Int.-Met.,  pfd.  49'A  48J4  25.999 

All.-Ch..  pfd..  51  Si)4*  720  Mackay  Cos...  8oj4  8oVi*  600 

Amal.  Cop....  82J4  81, H  50  Mackay  Cos.,p.  73^  73^4*  - 

Am.  D.  T -  29*  29*  48,985  Man.  Elev _  i43?4*J43?»*  100 

Am.  Loc .  6oVi  60^  -  Met.  St.  Ry..  18  i8*  217 

Am.  Loc.,  pfd.  ii854  ii8J4*  3,500  N.Y  &  N.J.Tel.  137*  137*  200 

Am.  Tel&Cbl.  8o*  80*  400  Steel,  com....  69^4  69^  268,615 

Am.  T.  &  T...  140^  140  7,200  Steel,  pfd .  126;^  125%  it, 754 

B.  R.  T .  79H  78  11,780  W.  U.  T .  72  71M  1,100 

Gen.  Elec .  164  16454  4,535  West’h,  com..  8554  85 VJ*  300 

Int.-Met.  com..  1654  1554  10,566  West’h,  pfd...  I2i54  121 54*  too 

PHILADELPHIA. 

Shares  Shares 

July  2.  July  12.  Sold.  July  2.  July  12.  Sold. 

Am.  ^s .  4554*  4554  -  Phila.  Elec...  iiH  liji  - 

Elec.  Co.  of  A.  12^*  12  J4  -  Phila.  R.  T...  2854  29  ■ 

Elec.  St.  B’ty.  52  5254  -  Phila.  Trac...  91  91  - 

E.  S.  B’ty,  pfd.  49*  49*  -  Union  Trac...  53  53  - 

CHICAGO. 

Shares  Shares 

July  2.  July  12.  Sold.  July  2.  July  12.  Sold. 

Chi.  City  Ry..  180*  i8o*  -  Chi.  Tel.  Co..  13254  132^*  ■  " 

Chi.  Rs..Ser.i.  ii2j4  ii2}4*  -  Met.  El.,  com.  1754*  i654  - 

Chi.  Rs.,Ser.2.  4054  4o54*  -  Met.  El.,  pfd.  48  48  - 

Com.  Edison...  121 12154  -  Nat’l  Carbon..  90  9254  - 

Chi.  Sub’ws..  22  ..  -  Nat’l  C.,  pfd.  118  120  - 

BOSTON. 

Shares  Shares 

July  2.  July  12.  Sold.  July  2.  July  12.  Sold. 

.\m.  T.  &  T...  140 14054  -  Mex.  Tel .  2J4  2J4*  - 

Cum.  Tel . i3354*i3354*  -  Mex.  Tel.,  pfd.  6*  6*  - 

Edison  E.  Ill..  250  250*  -  N.  E.  Tel .  13354  13354*  - 

Gen.  Elec....  164  164*  -  W.  T.  &  T....  io54*  io54* 

Mass.  E.  Ry..  13 54*  1354  -  W.  T.  &  T.,  p.  85  87  - 

Mass.  E.  R.,  p.  7054  7254  - 

•Last  price  quoted. 

Shares  sold  are  for  week  July  2  to  July  10. 


All  of  these  things  should  contribute  to  a  strong  bull  market, 
and  the  only  reason  that  can  be  offered  why  there  has  not 
been  a  considerable  advance  all  along  the  line  is  that  traders 
are  taking  vacations  and  are  staying  out.  The  public,  as  has 
been  frequently  noted,  is  taking  very  little  interest  in  the 
market.  The  bond  market  continues  to  be  the  wonder  of  Wall 
Street.  Any  sized  issue  that  is  offered  is  gobbled  up  by  the 
large  banking  concerns,  and  immediately  offered  to  the  public  and 
within  a  few  days  the  announcement  is  made  that  it  has  been 
oversubscribed.  This  was  true  last  week  with  regard  to  the 
$10,000,000  of  bonds  of  the  Interborough  Rapid  Transit  Com¬ 
pany,  purchased  by  J.  P.  Morgan  &  Company  and  others;  these 
were  offered  to  the  public  about  July  6,  and  within  two  days 
the  announcement  was  made  that  they  had  been  oversubscribed. 
Other  large  bond  issues  are  being  talked  of,  and  in  every  in¬ 
stance  inquiries  are  so  numerous  that  it  is  evident  that  the 
competition  for  them  will  be  sharp.  The  money  market  con¬ 
tinues  to  be  very  easy,  and  in  spite  of  liberal  exports  of  gold 
to  the  Continent  and  Argentina,  rates  remain  very  low.  Quota¬ 
tions  on  July  12  were  given  as  in  the  table. 
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DIVIDENDS. 

American  Locomotive  Company,  preferred,  quarterly,  per 
cent,  payable  July  21. 

American  Telephone  &  Telegraph  Company,  quarterly,  2  per 
cent,  payable  July  15. 

Electric  Bond  &  Share  Company,  preferred,  quarterly, 
per  cent,  payable  Aug.  i. 

International  Pneumatic  Tube  Company,  preferred,  semi-an¬ 
nual,  3  per  cent,  payable  July  20. 

International  Steam  Pump  Company,  preferred,  quarterly, 

I 'A  per  cent,  payable  Aug.  2. 

Manhattan  Electric  Supply  Company,  preferred  and  common, 
semi-annual,  3  per  cent  each,  payable  Aug.  2. 

Milwaukee  Electric  Railway  &  Light  Company,  preferred, 
quarterly,  per  cent,  payable  July  31. 

Montreal  Street  Railway  Company,  quarterly,  2jA  per  cent, 
payable  Aug.  2. 

National  Carbon  Company,  common,  quarterly,  i  per  cent, 
payable  July  15. 

New  Hampshire  Electric  Railways  Company,  preferred,  semi¬ 
annual,  I  per  cent,  payable  July  31. 

New  York  &  Queens  Electric  Light  &  Power  Company,  pre¬ 
ferred,  semi-annual,  2^2  per  cent,  payable  Aug.  10. 

People’s  Gas  Light  &  Coke  Company,  Chicago,  quarterly, 
per  cent,  payable  Aug.  25. 

J.  G.  White  &  Company,  preferred,  quarterly,  per  cent, 
payable  Aug.  i. 

TOLEDO  RAILWAYS  &  LIGHT  COMPANY.— The  bond¬ 
holders’  committee  of  the  Toledo  Railways  &  Light  Company 
has  sent  a  letter  to  the  holders  of  the  first  mortgage  4  per  cent 
consolidated  bonds,  and  to  the  secured  creditors,  in  which  it 
says  that  the  company  will  not  be  able  to  pay  the  principal  and 
interest  on  the  $4,866,000  bonds  maturing  July  l,  1909.  This 
makes  the  third  default  on  interest  payments,  but  the  committee 
asks  that  no  drastic  action  be  taken  against  the  company  be¬ 
cause  of  these  defaults.  The  committee  is  working  in  har¬ 
mony  with  the  stockholders’  committee  and  the  officers  of  the 
company,  and  it  believes  that  the  best  interests  of  the  property 
will  be  served  by  giving  it  time  to  regain  its  feet.  The  stock¬ 
holders’  committee  is  maturing  plans  for  refunding  and  bring¬ 
ing  about  a  unification  of  the  secured  indebtedness  by  an 
issue  of  collateral  trust  notes  to  mature  Jan.  i,  1912.  It  is 
believed  that,  with  the  companjr’s  business  thus  temporarily 
financed,  an  agreement  can  be  reached  with  the  city  of  Toledo 
for  an  extension  of  the  franchise,  and  it  is  estimated  that 
when  this  is  once  accomplished  the  permanent  refinancing  of 
the  company  will  be  an  easy  matter. 

ALEXANDRIA  (VA.)  ELECTRIC  COMPANY  SOLD  — 
Baltimore  and  Washington  interests  have  purchased  the  Alex¬ 
andria  ( Va.)  Electric  Company  and  the  company’s  business  was 
taken  over  on  July  T.  This  plant  supplies  power  to  a  large  num¬ 
ber  of  industries  in  .\lexandria  and  also  supplies  light  to  the 
city  and  residents.  The  present  capacity  of  the  plant  is  340  kw, 
but  it  will  be  immediately  increased  by  the  addition  of  a  500-kw 
steam  turbine.  The  order  for  this  turbine  has  already  been 
placed  with  the  .Mlis-Chalmers  Company.  It  is  the  intention  of 
the  present  management  to  increase  the  company’s  business  by 
the  adoption  of  modern  and  progressive  methods,  and  by  ex¬ 
tending  the  company’s  lines  into  the  suburbs  of  Alexandria. 
The  following  officers  have  been  elected :  President,  Thomas  C. 
Coleman,  of  Cockeysville,  Md. ;  vice-president.  J.  C.  M.  Lucas. 
Baltimore ;  secretary  and  treasurer,  H.  P.  Lucas,  of  Balti¬ 
more ;  general  manager,  Erancis  R.  Weller,  of  Washington; 
resident  director,  Leo  P.  Harlow.  .Mexandria.  Mr.  Weller  will 
have  active  charge  of  the  business  of  the  company  and  will 
also  serve  as  engineer  for  all  new  constructions. 

INTERNATIONAL  STEAM  PUMP  COMPANY— The 
annual  statement  of  the  International  Steam  Pump  Company  for 
the  year  which  ended  May  31,  1909,  has  just  been  made  public. 
It  shows  that  the  total  net  earnings  of  the  company  for  the 
year  were  $1,984,992,  as  compared  with  $2,226,253  in  the  previous 
year.  The  balance  applicable  to  dividends  during  the  year  was 
$1,891,701,  and  the  total  surplus  of  the  company  is  now  $2,- 
848,218.  Speaking  of  the  year’s  business.  President  Benjamin 
Guggenheim  says  that,  notwithstanding  the  serious  industrial  de¬ 
pression  and  the  fact  that  business  was  curtailed  enormously — 
approximately  65  per  cent — the  net  profits  for.  the  year  were 
equal  to  90  per  cent  of  the  net  profits  for  the  previous  year.  He 
also  says  that  the  company  has  taken  advantage  of  the  low 
prices  prevailing  in  the  metal  market  and  has  made  sufficient 
contracts  for  pig  iron,  copper,  tin  and  other  metals  to  carry  the 


concern  a  full  working  year.  It  is  understood  that  the  company 
is  contemplating  a  bond  issue  of  $6,000,000  or  $7,000,000.  The 
present  funded  debt  of  the  company  is  $4,200,000. 

CATARACT  POWER  &  CONDUIT  COMPANY.— The  an¬ 
nual  meeting  of  the  stockholders  of  the  Cataract  Power  & 
Conduit  Company  was  held  at  Buffalo  July  6,  and  the  following 
directors  were  elected :  Edward  D.  Adams,  Charles  R.  Hunt- 
ley,  W.  Paxton  Little,  D.  O.  Mills,  Victor  Morawetz,  DeLancey 
Rankine,  Erancis  Lynde  Stetson,  George  Urban,  Jr.,  and  Edward 
Wickes.  At  the  last  meeting  of  the  board  of  directors  of  this 
company  the  officers  were  authorized  to  expend  in  the  neighbor¬ 
hood  of  $150,000  during  the  present  year  for  extensions  and  im¬ 
provements.  This  money  is  to  be  spent  as  necessity  arises. 
During  the  present  summer  there  will  probably  be  built  some 
new  conduits,  and  it  is  planned  to  install  some  three-conductor, 
22,ooo-volt,  paper-insulated,  lead-covered  cable. 

THE  WESTINGHOUSE  STORAGE  BATTERY  COM¬ 
PANY  was  incorporated  at  Albany,  N.  Y.,  July  12,  with  a 
capital  of  $1,750,000,  including  $250,000  in  6  per  cent  preferred 
stock.  The  incorporators  were  H.  H.  Westinghouse,  Samuel 
B.  Dusenberre,  George  C.  Smith,  H.  Cool  and  John  G.  Green- 
burgh.  Heretofore  the  Westinghouse  storage  battery  has  been 
an  interest  of  the  Westinghouse  Machine  Company,  having 
been  developed  in  a  storage  battery  department  of  that  concern, 
and  regularly  placed  on  the  market  about  two  years  ago  in 
types  for  all  classes  of  storage  battery  application,  from  signal 
service  to  power  station  use.  The  plates  are  of  the  Plant! 
type,  consisting  of  thin  ribbons  attached  to  the  top  and  liottom 
of  the  plate  frame  or  to  panel  cross-bars. 

RECEIVER  EOR  COMMERCIAL  B.ATTERY  ELECTRIC 
COMPANY. — Eollowing  a  creditors’  petition  in  involuntary 
bankruptcy,  the  United  States  District  Court,  on  July  9,  ap¬ 
pointed  the  American  Trust  &  Savings  Bank,  of  Chicago,  re¬ 
ceiver  for  the  Commercial  Battery  Electric  Company,  of  1451 
Michigan  Avenue,  Chicago.  The  company  named  manufactured 
storage  batteries  for  automobiles.  The  estimated  liabilities  are 
from  $30,000  to  $35,000,  with  estimated  assets  of  from  $S,ooo 
to  $6,000.  The  petitioning  creditors  are  the  Damascus  Tool  & 
Steel  Company,  Kidd  Brothers  &  Burgher  Steel  Wire  Company 
and  another,  represented  by  Herman  Prank,  attorney. 

MILLIKEN  BROS.  REORGANIZATION.— The  creditors 
of  the  Milliken  Bros.  Company  have  been  told  by  the  firm’s  own 
special  reorganization  committee  that  they  would  have  to  wait 
a  long  time  for  thoir  money,  and  have  been  advised  to  deposit 
their  claims  before  Aug.  .1,  and  assist  in  carrying  on  the  works. 
An  agreement  to  defer  all  claims  against  the  firm,  and  thus 
enable  the  committee  to  carry  on  the  business  under  the  form 
of  a  voting  trust,  has  already  been  signed  by  76  per  cent  of  the 
creditors,  and  a  prompt  response  from  the  remaining  creditors 
will  enable  the  company  to  resume  possession  of  its  property  and 
reorganize  the  business. 

NORTHWESTERN  ELEVATED  TRAFFIC— Por  the 
year  ended  June  30,  I90<^,  the  Northwestern  Elevated  Railroad 
Company,  of  Chicago,  reports  the  daily  average  number  of 
passengers  carried  as  112.208,  compared  with  102,238  for  the 
preceding  year,  a  gain  of  9.74  per  cent.  In  June,  1909,  the 
daily  average  traffic  was  110,988,  compared  with  109,109  in 
June,  1908,  an  increase  of  1.72  per  cent. 

NEW  ORLEANS  RAILWAY  &  LIGHT  COMPANY 
BONDS. — The  stockholders  of  the  New  Orleans  Railway  & 
Light  Company,  at  a  meeting  held  June  28,  ratified  the  proposal 
recently  made  by  the  board  of  directors  to  isssue  $50,000,000 
of  5  per  cent  40-year  first  and  refunding  mortgage  bonds,  the 
purpose  of  this  refinancing  having  heretofore  been  given. 

MASSIE  WIRELESS  TELEGRAPH  COMPANY.— The 
Massie  Wireless  Telegraph  Company  reports  that  it  has  prospec¬ 
tive  contracts  aggregating  $132,000,  and  has  completed  con¬ 
tracts  aggregating  $60,000,  at  a  profit  of  $23,000.  Of  its  pre¬ 
ferred  stock,  $28,000  has  been  sold  at  par  and  $200,000  in  com¬ 
mon  stock  has  been  issued. 

MEXICAN  TELEPHONE  &  TELEGRAPH  COMPANY. 
— The  report  of  the  Mexican  Telephone  &  Telegraph  Company 
for  the  three  months  ending  May  31  shows  gross  earnings  of 
$109,864,  an  increase  of  $16,669.  The  net  earnings  increased 
almost  exactly  the  same  amount. 

INDIANA  FUEL  &  LIGHT  COMPANY.— The  gas  and 
electric  light  properties  developed  by  the  Wayne  General  Con¬ 
struction  Company  have  been  taken  over  for  operation  by  the 
Indiana  Fuel  &  Light  Company.  J.  C.  Campbell  is  super¬ 
intendent. 
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NEW  90-MILE  INTERURBAN  RAILWAY  IN  MIS¬ 
SOURI. — At  a  meeting  of  the  stockholders  and  directors  of  the 
Hannibal  &  Northern  Missouri  Railroad  Company  at  Palmyra, 
Mo.,  on  July  3,  the  following  directors  were  elected:  Messrs. 
Frank  W.  Latimer,  Galesburg,  Ill.;  William  B.  Chandler,  Chi¬ 
cago;  Nathaniel  Board,  Chicago;  J.  Walter  Farrar,  Kansas 
City;  Oscar  E.  Florin,  Jr.,  New  York  City;  Samuel  G.  Grod- 
son,  Chicago ;  Frank  O.  Chesney,  Kansas  City ;  Henry  Funk, 
Shelby  County,  Missouri,  and  Joseph  W.  Latimer,  Chicago. 
This  board  of  directors  elected  the  following  officers :  President 
and  treasurer,  Mr.  Frank  W.  Latimer;  vice-president,  Mr. 
Nathaniel  Board ;  secretary,  Mr.  Joseph  W.  Latimer.  The 
organization  of  the  company  was  perfected,  and  it  is  said  that 
the  work  of  making  the  survey  for  an  interurban  electric  railway 
to  extend  from  Hannibal,  Marion  County,  Missouri,  to  Kirks- 
ville,  Adair  County,  in  the  same  State,  has  been  begun.  This  road 
will  be  about  90  miles  long.  A  contract  has  been  entered  into 
between  the  railroad  company  and  the  Roberts  &  Abbott  Com¬ 
pany,  of  Cleveland,  by  which  the  latter  will  have  full  charge 
of  the  engineering  work  of  the  railway.  The  contract  also 
provides  for  the  appointment  of  a  consulting  board  of  five  elec¬ 
trical  engineers.  E.  P.  Roberts  of  the  engineering  firm  has 
been  making  a  personal  investigation  of  the  conditions.  The 
Hannibal  &  Northern  Missouri  Railroad  Company  is  capitalized 
at  $2,000,000,  and  it  is  asserted  that  the  road  will  be  built  with¬ 
out  doubt.  The  company  was  chartered  under  the  laws  of 
Missouri  last  month  and  it  is  said  the  people  of  Marion,  Shelby, 
Knox  and  Adair  counties  are  greatly  interested  in  the  project. 

ELECTRIC  RAILWAY  BUSINESS  IMPROVING  IN 
MASSACHUSETTS. — The  recent  holiday  patronage  of  the 
electric  railway  lines  in  Eastern  Massachusetts  shows  a  note¬ 
worthy  improvement  over  that  of  the  preceding  year,  indicating 
a  better  feeling  in  regard  to  the  purchase  of  electric  service  by 
the  public.  The  Boston  Elevated  Railway  Company  exhibited 
an  increase  of  about  4  per  cent  compared  with  1908,  while  the 
Massachusetts  Electric  Companies  system,  comprising  about 
900  miles  of  track,  showed  an  average  increase  of  40,000  pas¬ 
sengers  per  day  for  the  first  five  days  of  July  as  contrasted 
with  1908.  The  receipts  on  the  Fourth  were  $44,500,  the  largest 
earnings  of  that  date  since  the  organization  of  the  system.  The 
Boston  &  Worcester  interurban  system  reported  a  gain  of  17 
per  cent  in  gross  earnings  and  the  Boston  Suburban  Electric 
Companies  gained  15  per  cent  during  the  triple  holiday.  The 
street  railways  in  the  vicinity  of  Boston  have  been  somewhat 
unfavorably  affected  by  a  recent  decision  of  the  Railroad  Com¬ 
mission  ordering  the  steam  lines  to  sell  12-ride  commutation 
tickets  at  the  same  proportional  rate  as  25-ride  tickets. 

THE  PACIFIC  GAS  &  ELECTRIC  COMPANY.— In  lieu 
of  the  cumulative  preferential  dividends  upon  each  two  shares 
of  its  preferred  stock  for  the  period  between  April  i,  1906,  and 
August  I,  1909,  the  Pacific  Gas  &  Electric  Company  offers  to 
deliver  one  fully  paid  share  of  its  common  stock  on  or  before 
August  15,  1909.  The  offer,  which  will  be  kept  open  until  July 
15,  has  been  accepted  by  the  holders  of  about  72  per  cent  of  the 
preferential  stock.  The  company’s  gross  revenue  for  the  past 
three  years  has  been  $9,127,083  in  1906,  $11426,992  in  1907, 
$12,853,817  in  1908.  For  the  year  ending  Dec.  31,  1908,  the 
net  earnings  were  $2,052,330.  The  unpaid  dividends  on  the 
preferred  stock  since  the  fire  and  four  months  prior  thereto, 
for  the  payment  of  which  the  above  plan  has  been  formed, 
amount  to  $2,000,000,  or  $20  per  share  for  100,000  shares. 

STILLWATER  (MINN.)  ELECTRIC  PLANT  SOLD.— 
The  properties  of  the  Stillwater  (Minn.)  Gas  &  Electric  Light 
.Company  were  sold  under  foreclosure  on  June  26.  This  com¬ 
pany  was  formally  controlled  through  stock  ownership  by  the 
Western  Gas  &  Investment  Company,  of  Chicago.  At  the  sale 
the  property  brought  $370,000  which  just  about  covered  the 
$350,000  bond  issue  and  the  receivers’  expenses.  The  properties 
will  be  taken  over  by  the  Washington  County  Light  &  Power 
Company,  incorporated  by  Homer  W.  McCoy  and  Joseph  H. 
Roy,  of  Chicago,  and  Ernest  L.  Hospes,  of  Stillwater.  The 
property  acquired  includes  the  plants  and  franchises  of  the  for 
mer  owners,  together  with  their  rights.in  the  Apple  River  Power 
Company,  which  supplies  energy  locally  and  to  St.  Paul. 

NEW  HAVEN  SELLS  ITS  MASSACHUSETTS  ELEC¬ 
TRIC  RAILWAY  PROPERTIES.— President  Charles  S. 
Mellen,  of  the  New  York,  New  Haven  &  Hartford  Railroad 
Company,  informed  the  Massachusetts  State  Board  of  Rail¬ 
road  Commissioners  on  July  to  that  his  company  has  disposed 
of  its  interests  in  street  railways  in  Massachusetts.  This  is  in 


effect  a  report  that  the  company  complied  with  the  decree  of 
the  Supreme  Court  of  Massachusetts  that  on  or  before  July  i, 
1909,  it  must  part  with  its  holdings  in  the  Worcester  &  South- 
bridge,  Worcester  &  Blackstone  Valley,  Worcester  &  Webster, 
Worcester  &  Dudley,  the  Berkshire  and  the  Springfield  street 
railway  companies,  and  such  other  street  railway  interests 
as  it  may  hold  in  Massachusetts. 

SYRACUSE  LIGHTING  COMPANY. — Authorization  has 
been  given  by  the  Public  Service  Commission,  Second  District, 
to  the  Syracuse  Lighting  Company  to  execute  its  mortgage  or 
trust  deed  for  $2,500,000  and  to  issue  at  once  $143,000  par  value 
bonds.  The  bonds  are  to  be  sold  at  not  less  than  95.  The 
company  asked  permission  to  issue  $207,000  in  bonds,  but  it 
appeared  at  the  hearing  that  there  remains  unexpended  $70,388, 
applicable  to  additions  and  betterments  under  the  $1,000,000 
debenture  issue  of  May  27,  1907.  This  amount  will  be  used  in 
addition  to  the  $143,000  just  authorized. 

ATLANTA-MACON  INTERURBAN  RAILWAY.— At  a 
recent  meeting  of  the  board  of  directors  in  Atlanta,  President 
W.  Jordan  Massee,  of  the  Atlanta,  Griffin  &  Macon  Electric 
Railway,  reported  that  the  outlook  was  bright  for  securing  from 
New  York  capitalists  the  funds  for  building  the  line.  The  entire 
right-of-way  has  been  secured,  and  also  a  franchise  from  every 
town  on  the  line  of  the  road.  Power  will  be  supplied  by  the 
Central  Georgia  Power  Company,  of  which  Mr.  Massee  is  the 
head.  The  Georgia  Securities  Company  has  been  organized 
as  a  holding  company  for  the  railway. 

NATIONAL  LIGHT,  HEAT  &  POWER  COMPANY.— An 
issue  of  $600,000  series  “A”  collateral  trust  bonds  was  made 
by  the  National  Light,  Heat  &  Power  Company  Nov.  i,  iqo8. 
Of  these  bonds  $150,000  are  now  outstanding,  and  last  week  the 
company  authorized  the  sale  of  an  additional  $500,000  marked 
series  “B.”  These  bonds  are  secured  by  bonds  of  the  subsidiary 
companies  amounting  to  a  total  par  value  of  20  per  cent  in  ex¬ 
cess  of  the  bonds.  It  is  stated  that  the  earnings  of  the  lighting 
company  amount  to  more  than  three  times  the  dividend  require¬ 
ments  at  the  present  time. 

SPENCER  (MASS.)  GAS  COMPANY  BONDS.— The 
Board  of  Gas  and  Electric  Light  Commissioners  has  granted 
the  petition  of  the  Spencer  Gas  Company  for  permission  to  issue 
550  shares  of  new  stock  at  the  par  value  of  $100,  and  first 
mortgage  bonds  to  an  amount  not  exceeding  $85,000.  The 
proceeds  of  the  stock  are  to  be  applied  to  the  cancellation  of 
promissory  notes  of  the  company,  while  the  proceeds  of  the 
bonds  are  to  be  applied  as  follows :  $59,500  to  the  cancellation 
of  outstanding  bonds  and  $25,500  to  the  cancellation  of  promis¬ 
sory  notes. 

NATIONAL  TELEPHONE  CORPORATION.— The  merg¬ 
ing  of  the  Pittsburgh  &  Allegheny  Telephone  Company  with 
the  Ohio  Valley  companies  is  looked  upon  as  the  first  link  in 
the  formation  of  an  independent  long-distance  system  to  ex¬ 
tend  from  Boston  to  the  Rockies.  The  various  companies 
will  be  merged  into  the  National  Telephone  Corporation  of 
New  York,  with  a  capitalization  of  $100,000,000.  It  is  said  that 
the  consolidation  will  be  accomplished  Aug.  i. 

MOLINE  LAMP  COMPANY. — At  the  annual  meeting  of 
the  Moline  Lamp  Company,  Moline  Ill.,  the  following  officers 
were  re-elected :  President,  J.  M.  Dale,  vice-presidents,  Dr.  A. 
M.  Beal  and  Ed.  Coryn ;  secretary,  J.  I.  Clark.  The  audited 
report  of  the  company  showed  a  substantial  gain  over  the  pre¬ 
ceding  year,  both  in  volume  of  business  and  profits. 

CENTRAL  COUNTIES  POWER  COMPANY.— All  of  the 
holdings  of  the  Central  Counties  Power  Company,  which  was 
organized  by  the  defunct  California  Safe  Deposit  &  Trust  Com¬ 
pany,  will  be  taken  over  by  New  York  financiers,  who  will  build 
a  generating  station  in  the  Clear  Lake  region  of  California. 
The  deal,  which  was  consummated  at  San  Francisco,  will  in¬ 
volve  between  $7,000,000  and  $10,000,000. 

FRENCH  WESTINGHOUSE  COMPANY’S  EARNINGS. 
— The  report  of  the  Societe  Anonyme  Westinghouse,  of  Paris, 
shows!  4otal  gross  profits  of  1,780,764  francs.  The  total  surplus, 
after  paying  fixed  charges  and  dividends  of  5  per  cent  on  the 
preferred  shares,  amounts  to  885,089  francs. 

PEORIA  RAILWAY  BONDS  OFFERED.— N.  W.  Halsey 
&  Company  are  offering  to  the  public  at  98  and  accrued  in¬ 
terest  the  unsold  balance  of  $1,500,000  of  Peoria  Railway  Com¬ 
pany  first  and  refunding  5  per  cent  gold  bonds.  These  bonds 
are  redeemable  at  105  and  interest. 
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REORGANIZATION  OF  GOULD’S  VIRGINIA  PROP¬ 
ERTIES. — The  proposed  rehabilitation  of  the  physical  prop¬ 
erties  of  the  old  Virginia  Passenger  &  Power  Company,  now 
known  as  the  Virginia  Railway  &  Power  Company,  will  be  an 
extensive  task.  Among  the  extensions  under  consideration 
is  the  completion  of  the  Richmond  &  Chesapeake  Bay  line  on 
to  Washington,  thus  affording  the  first  electric  railway  con¬ 
nection  into  the  capital  from  the  South,  excepting  the  Balti¬ 
more  line.  In  Richmond  it  is  proposed  to  rebuild  the  system 
in  accordance  with  the  traffic  demands  of  a  growing  town, 
curtailing  some  lines,  and  building  new  ones  to  whatever  sec¬ 
tions  at  the  present  time  are  wanting  in  electric  railway 
facilities.  It  is  expected  that  work  will  be  started  at  Ashland, 
the  present  terminus,  and  at  Fredericksburg  also,  on  the  Wash¬ 
ington  complete  line.  It  is  proposed  to  secure  franchises  be¬ 
tween  Broad  and  Main  Streets  west  of  Beech  Street.  Another 
issue  is  that  of  a  bridge  across  the  James  River  that  will  carry 
the  weight  of  the  Petersburg  cars,  28  miles  distant,  several 
sites  having  been  examined,  and  with  the  lines  to  Washington 
and  Petersburg,  the  Virginia  Railway  &  Electric  Company  will 
have  perhaps  the  longest  system  of  lines  in  the  Southeastern 
States.  Application  for  a  charter,  for  the  new  company  has 
been  made.  The  minimum  capital  is  $9,000,000  and  the  maxi¬ 
mum  is  $12,500,000,  the  new  company  to  take  charge  July  i, 
with  principal  offices  in  this  city.  Frank  Jay  Gould,  Tarry- 
town,  N.  Y.,  is  named  as  president  of  the  board,  in  the  petition ; 
William  Northrop,  of  Richmond,  president;  vice-president  and 
general  manager,  Henry  Anderson,  Richmond;  secretary  and 
treasurer,  Guy  Phillips,  New  York.  The  directors,  including 
the  above  named  officials,  and  Messrs.  C.  S.  Whelen,  Phila¬ 
delphia;  Edward  Gould,  Dobbs  Ferry,  N.  Y. ;  Percy  M.  Chand¬ 
ler,  Philadelphia;  R.  Lancaster  Williams,  Richmond;  Fritz 
Sitterding,  Richmond. 

CONNEAUT  &  ERIE  TRACTION  COMPANY.— It  is  an¬ 
nounced  in  Philadelphia  that  the  Conneaut  &  Erie  Traction 
Company  has  been  successfully  reorganized.  The  road  has  a 
trackage  of  35  miles,  extending  from  Conneaut,  Ohio,  to  Erie, 
Pa.  It  was  placed  in  the  hands  of  a  receiver  Sept.  5,  1907.  On 
May  12  last  the  property  was  sold  under  foreclosure,  and  bought 
by  the  bondholders’  committee,  of  which  R.  L  Forrest  is 
chairman.  The  old  company  had  a  capital  stock  of  $800,000. 
and  bond  issues  of  $800,000  first  mortgage  and  $400,000  second 
mortgage.  Under  the  plan  of  reorganization  the  old  first 
mortgage  bondholders  will  receive  $500,000  of  new  first  mort¬ 
gage  bonds  and  $500,000  in  5  per  cent  income  bonds.  The 
holders  of  the  second  mortgage  bonds  will  receive  $500,000  of 
new  income  bonds  and  the  capital  stock  of  the  new  company, 
which  will  be  known  as  the  Cleveland  &  Erie  Traction  Company. 

TOLEDO,  BOWLING  GREEN  &  SOUTHERN.— The 
stockholders  of  the  Toledo,  Bowling  Green  &  Southern  Trac¬ 
tion  Company  have  decided  to  increase  the  capital  stock  to 
$2,000,000  in  order  that  the  property  of  the  Toledo  Urban  & 
Interurban  Railway  Company  may  be  purchased.  The  amount 
to  be  paid  is  $375,000  preferred  stock  and  $500,000  of  5  per  cent 
bonds.  A  new  plan  may  be  worked  out  for  the  old  stockholders 


of  the  Toledo,  Bowling  Green  &  Southern  also  by  which  they 
will  receive  new  stock.  The  ownership  of  the  two  companies 
is  largely  the  same,  but  the  Toledo  Urban  &  Interurban  road 
has  been  in  the  hands  of  a  receiver  for  some  time.  As  it  holds 
a  lease  on  the  Toledo,  Bowling  Green  &  Southern,  matters  have 
become  somewhat  complicated. 

NEW  HAVEN  ROAD  BUYS  TRACTION  STOCK.— The 
New  York,  New  Haven  &  Hartford  Railroad  Company,  so  it 
is  unofficially  announced  in  Boston,  has  be^n  the  principal  buyer 
of  the  stock  of  the  United  Traction  &  Electric  Company,  of 
Providence,  R.  1.  It  is  also  stated  that  some  of  the  large  • 
holders  of  this  stock  have  been  offered  by  the  New  Haven 
Railroad  an  opportunity  to  exchange  their  shares,  which  pay  5 
per  cent  outright,  for  New  Haven  stock,  which  pays  8  per  cent 
on  the  basis  of  five  shares  of  New  Haven  for  eight  shares  of 
United  Traction.  The  United  Traction  stock  has  recently  sold 
at  about  107. 

NEW  YORK  &  QUEENS  ELECTRIC  LIGHT  &  POWER 
COMPANY. — The  directors  of  the  New  York  &  Queens  Elec¬ 
tric  Light  &  Power  Company  proposed  to  the  stockholders  in 
April  that  a  mortgage  of  $25,000,000  be  placed  upon  the  prop¬ 
erty,  and  bonds  to  that  amount  be  authorized  for  refunding 
and  improvement  purposes.  The  stockholders  were  to  vote  on 
the  proposition  between  that  date  and  July  i.  It  is  now  an¬ 
nounced  that  the  stockholders  have  failed  to  authorize  the  issue, 
and  the  plan  will  therefore  be  dropped. 

KINGS  COUNTY  LIGHTING  COMPANY  BONDS.— The 
Public  Service  Commission  has  granted  permission  to  the 
Kings  County  Lighting  Company  to  issue  $200,000  of  bonds  itn- 
der  its  $5,000,000  mortgage,  to  acquire  new  property  and  to 
provide  for  necessary  construction.  The  betterments  are  im¬ 
mediately  needed,  according  to  the  company’s  engineers,  to  meet 
the  growing  demands  of  the  Bay  Ridge  and  Fort  Hamilton 
section  of  Brooklyn. 

INTERBOROUGH  BONDS  OFFERED  TO  THE  PUBLIC. 
— J.  P.  Morgan  &  Company  and  Lee,  Higginson  &  Company 
are  offering  to  the  public  at  103%  and  interest  the  $10,000,000 
Interborough  Rapid  Transit  5  per  cent  bonds  which  these 
firms  recently  purchased.  The  announcement  is  made,  in  con¬ 
nection  with  this  offer,  that  the  company  has  paid  the  special 
tax  due  the  State,  under  Section  14,  and  that  these  bonds  are, 
therefore,  tax  exempt. 

DENVER  GAS  &  ELECTRIC  IMPROVEMENT.— The 
net  earnings  of  the  Denver  Gas  &  Electric  Company  for  June 
were  $72,835,  as  compared  with  $59,473  for  June  a  year  ago. 
This  is  an  increase  of  22.47  per  cent.  These  figures  are  es¬ 
pecially  significant  in  connection  with  the  fact  that  arrangements 
have  been  recently  made  for  reorganizing  all  of  the  properties 
which  involve  large  additional  expenditures  and  bond  issues. 

MALONE  (N.  Y.)  LIGHT  &  POWER  COMPANY.— The 
Public  Service  Commission  of  the  Second  District  of  New 
York  has  authorized  the  Malone  (N.  Y.)  Light  &  Power  Com¬ 
pany  to  mortgage  its  property  and  franchises  to  secure  an 
isssue  of  $40,000  of  improvement  bonds,  which  were  previously 
sanctioned. 


Central  &  South  American  Telegraph  Company: 

Suarter  ended  June  30,  1909  (Est.) . 

uarter  ended  June  10,  1908 . 

El  Paso  (Tex.)  Electric  Company: 

April,  1909  . 

April,  1908  . 

Houehton  County  (Mich.)  Traction  Company: 

April,  1909  . 

April,  1938  . 

Jacksonville  (Fla.)  Electric  Company: 

April,  1909  . 

April.  1908  . 

Mexican  Telephone  &  Telegraph  Company: 

Quarter  ended  May  31,  1909 . 

Ouarter  ended  May  31,  1908 . 

Norfolk  &  Portsmouth  Traction  Company: 

May,  1909  . 

May,  1Q08  . 

Pensacola  (Fia.)  Electric  Company: 

April,  1909  . 

April,  1908  _ . 

Savannah  Electric  Company: 

April,  1909  . 

April,  1908  . 

Scranton  (Pa.)  Electric  Company: 

Year  ended  .April  30,  1909 . 

Year  ended  April  30,  1908 . 

Tampa  Electric  Company: 

April,  1909  . 

.April,  tgoS  . . . 

"Twin  City  'Ranid  Transit  Company: 

May,  1900  . 

May.  TO08  . 

•Deficit. 


REPORTS  OF  EARNINGS. 


Gross  Earnings. 

Expenses. 

Net  Earnings. 

Charges. 

Surplus. 

$36^,000 

$163,000 

$202,000 

$143,565 

$60,935 

408,000 

162,000 

246,000 

143,565 

107.935 

46.493 

29,304 

17,188 

7.899 

9.288 

4J.S36 

32,43 « 

9.104 

7,01 1 

2,093 

25.726 

14.256 

11.470 

5.741 

5.728 

20,679 

11,863 

8,81s 

4,735 

4.0  » 

40,306 

23,930 

16,375 

8.147 

8,228 

35.880 

21,567 

14,312 

8.519 

5,793 

109,864 

S«,983 

57.881 

93.195 

51,483 

4i,7t3 

*51. 599 

92,65; 

58,939 

152.17s 

90,262 

61,913 

i8.S5« 

1 1,468 

7,090 

4.321 

2,769 

9.924 

9.775 

148 

4.131 

•3.982 

47.487 

30.801 

16,686 

15,775 

910 

46,091 

29.214 

16,877 

14.568 

2,308 

501,061 

254.918 

246,143 

77.600 

168,543 

421,559 

236,745 

184,814 

75,000 

109,814 

46,43  > 

28,634 

17.797 

4.046 

13.750 

44.500 

30,959 

13.541 

2.335 

1 1,206 

569.217 

260,970 

308,248 

140.251 

167.096 

527.393 

254.577 

272,816 

126.972 

145.843 

July  15,  1909. 
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BIRMINGHAM,  ALA. — To  provide  adequate  facilities  for  taking  care 
of  its  increased  business  between  Birmingham  and  Bessemer,  the  Southern 
Bell  Telephone  &  Telegraph  Company  is  planning  to  expend  $10,000  for 
the  construction  of  new  lines.  Arrangements  are  also  under  consideration 
for  the  rebuilding  of  the  toll  line  between  Oadsden  and  Albertville,  and 
the  construction  of  a  line  between  Albertville  and  Guntcrsville. 

COLUMBIA,  ALA. — It  is  reported  that  the  A.  D.  Wood  Power  Com- 
.pany  contemplates  the  installation  of  a  hydro-electric  plant. 

LOS  ANGELES,  CAL. — It  is  the  intention  of  the  Los  Angeles  Gas  & 
Electric  Company  to  extend  its  distributing  lines  to  Mount  Washington  at 
an  early  date. 

LOS  ANGELES,  CAL. — The  Los  Angeles  Gas  &  Electric  Corporation, 
recently  incorporated  with  a  capital  stock  of  $30,000,000,  is  considering 
the  advisability  of  taking  over  the  plant  of  the  Pasadena  Consolidated 
■Gas  &  Electric  Company. 

NEWPORT  BEACH,  CAL. — About  five  miles  of  new  transmission  line 
are  to  be  erected  by  the  Newport  Bay  Electric  Light  &  Power  Company. 

ONTARIO,  CAL. — It  is  reported  that  the  Ontario  &  San  Antonio 
Heights  Railroad  is  preparing  to  place  a  contract  for  the  extension  of  its 
•electric  railway  from  Upland  to  Nort  Pomona,  a  distance  of  six  miles. 

SACRAMENTO,  CAL. — An  electric  railway  from  Sacramento  to  Lake 
Tahoe,  via  Orangevale  Bluffs,  is  to  be  constructed  by  the  Sacramento  & 
'Sierra  Railway. 

SAN  FRANCISCO,  CAL. — It  is  reported  that  a  contract  has  been 
■  awarded  by  the  City  Electric  Company  for  a  large  addition  to  its  power 
plant  at  North  Beach,  which  will  materially  increase  the  capacity  of  same. 

S.\N  FRANCISCO,  CAL. — The  Stockton  street  railway  franchise  has 
been  sold  by  the  Board  of  Supei’visors  to  Frank  D.  Stringham  and  asso- 

•  dates,  whose  purpose  is  to  organize  a  company  for  the  construction  of 
street  railway  lines. 

S.AN  FRANCISCO,  CAL. — .A  deed  of  trust  to  guarantee  a  bond  issue 
•of  $25,000,000,  which  hypothecates  all  of  its  holdings  in  Sacramento, 
Butte  and  El  Dorado  counties  to  the  Mercantile  Trust  Company,  of  San 
Francisco,  was  recently  placed  on  record  in  that  city  by  the  Natomas 
Consolidated  Mining  Companies,  of  California.  This  bond  issue,  among 
•other  things,  is  to  provide  for  the  development  of  power  properties,  it 
i  being  the  company’s  intention  to  ultimately  supply  power  to  all  of  the 
Sacramento  Valley  towns.  The  construction  of  an  electric  railway  be¬ 
tween  Folsom  and  Sacramento  is  also  contemplated.  W.  P.  Hammnn, 
F.  J.  Carolan  and  Joseph  D.  Grant  arc  among  those  interested  in  the 

•  enterprise. 

COLORADO  SPRINGS,  COL. — As  a  result  of  the  consolidation 

•  recently  effected  in  this  city  between  the  Grand  Junction  Street  Railway 
Company  and  the  Grand  Junction  Electric,  Gas  &  Manufacturing  Com¬ 
pany,  about  20  miles  of  interurban  electric  lines  will  be  built  in  the 

•Grand  Valley,  Col. 

BLOOMFIELD,  CONN. — It  is  understood  that  electric  lights  are  soon 
'to  be  installed  in  a  number  of  residences  in  this  city  by  the  Hartford 
Electric  Light  Company,  of  Hartford,  Conn.,  electricity  to  be  furnished 
from  the  company’s  plant  at  Spoonville.  No  decision  as  to  the  street 
lighting  proposition  has  yet  been  arrived  at. 

MERIDEN,  CONN. - It  was  voted  at  a  recent  meeting  of  the  direc- 

•  tors  of  the  Meriden,  Middletown  &  Guilford  Railway  Company  to  proceed 
with  the  construction  of  the  proposed  electric  railway  from  Meriden  to 

•  Guilford. 

NEW  HAVEN,  CONN. — The  United  Illuminating  Company  expects  to 
materially  increase  the  size  of  its  present  power  plant,  for  which  purpose 

-  a  large  tract  of  land  adjoining  its  present  station  has  been  purchased. 

ST.  PETERSBURG,  FLA. — The  St.  Petersburg  Investment  Company, 
which  controls  and  operates  the  St.  Petersburg  &  Gulf  Electric  Railway 
-and  the  St.  Petersburg  Electric  Light  &  Power  Company,  will  shortly 
build  one  mile  of  new  track  and  10,000  ft.  of  new  electric  mains.  G.  B. 
Gaudy,  of  Philadelphia,  Pa.,  is  president. 

AUGUSTA,  GA. — The  Twin  City  Power  Company  has  been  granted 
.  a  franchise  to  enter  the  city  of  Augusta. 

CUTHBERT,  GA. — Plans  are  being  considered  for  improving  the  local 
electric  light  system,  for  which  purpose  a  bond  issue  is  contemplated  by 

-  the  city.  D.  A.  McPherson  is  mayor. 

ELLIJAY,  GA. — Reports  are  current  that  W.  M.  Scott,  of  Atlanta, 
Ga.,  and  Dr.  Watkins,  of  Ellijay,  are  planning  the  construction  of  a 
'hydro-electric  plant  for  the  transmission  of  electricity  to  Rome,  Ellijay 
and  other  cities. 

HAWKINSVILLE,  ga. — It  is  stated  by  C.  W.  Harris,  city  clerk,  that 
'bonds  to  the  amount  of  $15,000  have  been  sold,  the  proceeds  to  be  utilized 
for  the  construction  of  an  electric  light  plant  from  plans  submitted  by 
.  J.  B.  McCrary  &  Company,  of  Atlanta. 


W.WCROSS,  G.\. — .Application  for  an  electric  light  and  gas  franchise 
has  been  made  to  the  City  Council  by  Burdette  Loomis  and  Nowley 
Pettibone. 

GOODING,  ID.AHO. — A  franchise  has  been  granted  by  the  City  Council 
to  W.  S.  Kuhn  to  install  and  maintain  wires,  conduits,  etc.,  for  the  trans¬ 
mission  of  electrical  energy  in  Gooding. 

LUCILE,  IDAHO. — Plans  are  under  way  for  the  installation  of  an 
electric  pumping  plant  at  this  city.  Those  interested  in  the  project  are 
M.  S.  Heart,  of  Portland,  Ore.,  manager  of  the  company  promoting  the 
enterprise;  Charles  Muckle,  of  St.  Helens,  Ore.,  and  Dr.  Roming,  of 
Newberry,  Ore. 

ORFINO,  IDAHO. — The  Orfino  Electric  Company  is  planning  to  in¬ 
crease  its  engine  equipment  from  75-hp  to  300-hp.  F.  J.  Engelhorn  is 
manager  of  the  company. 

DE  KALB,  ILL. — A  50-year  franchise  has  been  granted  to  the  De  Kalb 
Midland  Railway  in  this  city.  The  company,  of  which  John  F.  Pearce,  of 
Chicago,  is  president,  is  about  to  construct  an  electric  railway  between 
De  Kalb,  Elva,  Waterman,  Somonauk  and  Sandwich,  a  distance  of  about 
28  miles. 

LEBANON,  ILL. — The  municipal  electric  lighting  plant,  known  as  the 
Lebanon  City  lighting  plant,  is  contemplating  the  installation  of  a  gen¬ 
erator,  for  which  the  contract  has  not  yet  been  let.  Mr.  Gedney  Mayor 
is  president  of  the  company. 

OBLONG,  ILL. — It  is  reported  that  plans  have  been  completed  and 
that  contracts  will  soon  be  placed  for  material  for  the  electric  railway 
which  the  Oil  Belt  Traction  Company  is  to  build  between  Charleston  and 
Bridgeport.  U.  L.  Upson,  of  Buffalo,  N.  Y.,  will  have  charge  of  the 
construction  work.  G.  E.  Groves,  of  Oblong,  is  promoter  of  the  enter¬ 
prise. 

SIDELL,  ILL. — The  Sidell  Electric  Light  &  Ice  Company  has  passed 
into  the  hands  of  the  Georgetown  Electric  Company,  and  arrangements 
are  being  made  by  the  new  owners  to  transfer  the  equipment  to  George¬ 
town.  The  Georgetown  Electric  Company  expects  to  give  a  first-class 
lighting  service  to  Sidell  by  the  extension  of  its  transmission  lines  from 
Indianola  to  that  point,  right-of-way  privileges  having  been  obtained  over 
the  greater  portion  of  the  distance. 

WOODHULL,  ILL. — The  Woodhull  Electric  Light  Company  is  plan¬ 
ning  to  substitute  series  tungsten  lamps  for  the  carbon  filament  lamps 
now  in  use  in  this  city.  Henry  Roselle  and  Charles  W.  Roselle  are 
owners  and  managers  of  the  plant. 

BLUFFTON,  IND. — The  City  Council  has  granted  a  50-year  franchise 
to  the  Bluffton,  Geneva  &  Celina  Traction  Company  to  build  an  electric 

railway  eastward  over  Washington  Street. 

• 

CLERMONT,  IND. — It  is  announced  by  Charlotte  Dye,  superintendent 
Indiana  School  for  Girls,  that  specifications  for  repairs  and  installation 
of  pump  at  the  power  house  will  not  be  ready  before  Aug.  i. 

ELKHART,  IND,— .A  petition  has  been  filed  with  the  City  Council  by 
the  St.  Joseph  Valley  Traction  Company  asking  for  a  90-day  extension  of 
time  in  which  to  complete  its  East  Jackson  Street  line. 

HARTFORD  CITY,  IND. — The  directors  of  the  Hartford  City  Light 
ing  Company  have  decided  to  erect  a  central  power  station  in  this  city 
and  to  transmit  electricity  for  light,  heat  and  power  to  Union  City 
Dunkirk,  Gas  City,  Upland,  Eaton,  Redkey  and  Ridgeville.  It  is  esti 
mated  that  the  power  plant  will  cost  $75,000  exclusive  of  the  equipment 

INDIANAPOLIS,  IND. — The  Merchants’  Heat  &  Light  Company  has 
filed  a  mortgage  for  $2,000,000  to  secure  a  bond  issue,  the  money  to  be 
used  in  the  construction  and  equipment  of  a  central  station  plant  and 
the  enlargement  of  its  entire  system  to  furnish  heat,  light  and  power. 
The  contract  for  the  construction  of  the  power  station  has  been  awarded 
to  J.  G.  White  &  Company,  and  work  has  been  commenced. 

KENDALVILLE,  IND. — The  gas  and  light  plant  properties  developed 
by  the  Wayne  General  Construction  Company  have  passed  into  the 
hands  of  the  operating  company  known  as  the  Indiana  Fuel  &  Light 
Company.  The  properties  will  be  connected,  and  still  greater  develop¬ 
ment  is  contemplated.  J.  C.  Campbell  is  superintendent. 

MITCHELL,  IND. — The  Mitchell  Electric  Light  Plant  intends  to  install 
about  two  miles  of  additional  distributing  lines. 

OSGOOD,  IND. — ^The  Municipal  Electric  Light  Plant,  of  which  F.  R. 
Phillips  is  superintendent,  is  planning  to  establish  an  all-night  service, 
and  is  also  contemplating  the  installation  of  additional  turbines. 

SOUTH  BEND,  IND. — The  South  Bend  Home  Telephone  Company 
has  commenced  the  work  of  extending  its  system,  it  being  its  purpose  to 
expend  about  $50,000  in  the  betterment  of  its  service. 

SOUTH  BEND,  IND. — It  is  estimated  that  the  improvements  planned 
by  the  Central  Union  Telephone  Company  in  this  city,  which  include  the 
erection  of  a  new  exchange  and  the  rehabilitation  of  its  system,  will 
represent  an  expenditure  of  about  $250,000. 
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CENTERVILLE,  lA. — It  is  planned  by  the  Centerville  Light  &  Trac¬ 
tion  Company  to  construct  an  electric  railway  to  Mystic,  about  seven 
miles  distant. 

DAVENPORT,  lA. — .\mong  the  improvements  in  its  system  to  be  made 
by  the  Iowa  Telephone  Company  is  the  erection  of  7S,ooo  ft.  of  aerial 
cable. 

VINTON,  lA. — The  Bell  Telephone  Company  at  this  city  has  acquired 
the  property  and  equipment  of  the  Vinton  &  Benton  County  Telephone 
Company.  # 

WEBSTER  CITY,  lA. — The  Martin  Telephone  Plant,  which  is  capital¬ 
ized  at  $200,000,  is  to  be  sold.  It  is  reported  that  the  company  is  to  be 
reorganized  under  the  direction  of  C.  P.  Holdoegle,  of  Rockwell  City,  la. 

DELPIIOS,  KAN. — The  contract  for  the  material  and  for  the  con¬ 
struction  of  the  city  water  works  has  been  awarded  to  the  Squires  Electric 
Construction  Company,  of  Kansas  City.  Otto  gas  engines  and  Fort 
Wayne  electric  equipment  will  be  used.  The  total  cost  will  be  $26,941. 

ELK  CITY,  KAN. — A  franchise  for  the  construction  and  operation  of 
an  electric  power  and  light  plant  to  supply  Elk  City  has  been  granted  to 
the  City  Council  to  J.  A.  Chapman. 

HAYS,  KAN. — The  Hays  City  Electric  Light  &  Power  Company  is 
contemplating  the  expenditure  of  $7,000  in  the  remodeling  of  its  plant. 
F.  I.  Rea  is  general  manager. 

MINERAL,  KAN. — Plans  are  being  formulated  by  Ira  M.  Fleming  for 
the  installation  of  an  electric  lighting  plant  in  Mineral. 

MORGAN  FI  ELD,  KY. — The  Morganfield  Light  &  Power  Company  is 
planning  to  supply  electricity  to  a  neighboring  town  at  an  early  date. 
F.  W.  Gilbert  is  president  of  the  company. 

NICHOLAS,  KY. — ^The  City  of  Nicholas  is  figuring  on  the  installation 
of  a  new  boiler  this  fall,  and  it  is  quite  probable  that  the  Nicholas  munici¬ 
pal  light  plant  will  be  combined  with  the  proposed  new  water  works 
system. 

OPELOUSAS  LA. — The  Municipal  Electric  Light  &  Water  Works  is 
planning  for  the  reconstruction  of  its  distributing  lines  at  an  early  date, 
and  also  announces  its  intention  to  reconstruct  its  entire  plant  in  about 
one  year.  Armas  Durio  is  superintendent. 

PLAQUEMINE,  LA. — We  are  advised  that  the  Plaquemine  Electric 
Light  &  Power  Company,  Limited,  of  which  F.  E.  Hubbard  is  secretary, 
contemplates  the  installation  of  an  entire  new  plant. 

,  THIBODAUX,  LA. — It  is  reported  that  the  city  will  install  $25,000 
worth  of  additional  electric  light  equipment. 

WINNSBORO,  LA. — Work  has  been  commenced  by  the  Winnsboro 
Telephone  Company  on  a  line  from  this  city  to  Rayville.  Other  improve¬ 
ments  arranged  for  include  the  installation  of  new  switchboards  at  Winns- 
bero  and  Mangham. 

AUGUSTA,  MAINE. — As  the  result  of  a  recent  fire  in  its  plant  in 
this  city  the  Kennebec  Light  &  Heat  Company  has  suffered  a  loss  which 
is  conservatively  estimated  at  $2,500.  About  three  weeks  will  be  required 
to  make  the  necessary  repairs  upon  the  water  power  portion  of  the  plant. 

LEWISTON,  M.MNE. — It  is  reported  that  surveys  are  being  made  by 
Walter  H.  Sawyer,  engineer  of  the  Union  Water  Power  Company,  for 
dams  for  storage  and  water-power  development.  * 

OLDTOWN,  MAINE. — It  is  stated  that  work  is  soon  to  be  commenced 
on  a  large  electric  power  bouse  at  this  city,  which  is  to  be  used  as  an 
adjunct  to  the  plant  of  the  Penobscot  Chemical  Fibre  Company  at  Great 
Works. 

.\SHBURNHAM,  MASS. — The  .\shburnham  Municipal  Light  Com¬ 
pany,  of  which  M.  E.  Gates  is  superintendent,  has  decided  to  change  the 
frequency  on  its  circuits  from  133  to  60  cycles.  The  potential  between 
Gardner  and  South  Ashburnham  will  be  increased  from  2300  to  6600  volts. 

BELCHERTOWN,  MASS. — The  Central  Massachusetts  Electric  Com¬ 
pany,  of  Palmer,  which  supplies  electricity  for  lighting  that  city,  as  well 
as  Bondville,  Ihree  Rivers,  Monson,  North  Wiibraham,  VV’arren  and 
West  Warren,  has  been  awarded  the  contract  for  lighting  Belchertown. 

FITCHBURG,  MASS. — The  petition  of  the  Connecticut  River  Trans¬ 
mission  Company  to  erect  and  maintain  poles  in  the  city  of  Fitchburg 
for  the  transmission  of  electricity  has  been  approved  by  the  Gas  and 
Electric  Light  Commission. 

HAVERHILL,  MASS. — A  permit  to  install  an  underground  system  of 
wires  in  this  city  has  been  granted  to  the  Haverhill  Electric  Company. 
This  permission  involves  the  filing  of  a  $10,000  bond  with  the  city  by 

tjie  Haverhill  company,  which  amount  is  to  be  forfeited  if  the  work  is 

not  completed  within  the  time  specified  in  the  agreement. 

HOLYOKE,  MASS. — It  is  stated  that  the  Board  of  Public  Works  of 
this  city  is  contemplating  the  expenditure  of  $50,000  for  the  enlarge¬ 
ment  of  the  water  works  and  electric  light  plant,  and  the  extension  of 

electric  wires,  gas  mains  and  water  mains  to  Smith's  Ferry  and  Kenil¬ 
worth. 

MALDEN,  MASS. — It  is  announced  that  the  Malden  Electric  Company, 
of  its  own  volition,  contemplates  a  reduction  to  its  patrons  of  12^  pet 
cent  in  the  present  rate  for  electricity. 

PITTSFIELD,  MASS. — At  a  recent  meeting  of  the  committee  on  fuel 
and  street  light  in  this  city  the  substitution  of  flaming  arc  lamps  for  the 
carbon  lamps  now  in  use  was  considered,  and  it  was  voted  to  recommend 
to  the  City  Council  that  an  appropriation  of  $400  be  made  for  a  trial 
installation. 


STOUGHTON,  M.\SS. — The  Stoughton  Gas  &  Electric  Company’s 
plant  has  passed  into  the  hands  of  the  Edison  Illuminating  Company,  of 
Brockton.  The  plant  also  furnishes  light  and  power  for  Avon  and  East 
Bridgewater. 

UPTON,  MASS. — A  contract  has  been  signed  by  the  Board  of  Select¬ 
men  of  this  city  with  the  Upton  Electric  Company  whereby  the  sum  of 
$1,650  per  year  is  to  be  paid  by  the  city  for  the  lighting  of  its  streets. 
The  contract  calls  for  100  60-cp  lamps,  on  a  moonlight  schedule,  by 
Dec.  16.  T.  Russell  Robinson  is  president  of  the  company. 

WAREHAM,  MASS. — A  special  meeting  was  recently  held  in  this  city 
for  the  purpose  of  considering  a  proposition  to  light  the  streets  by 
electricity.  Favorable  action  was  taken,  it  being  unanimously  voted  that 
the  electric  lighting  committee  contract  during  the  present  year  for  such 
service  at  a  price  not  to  exceed  $3,000  per  year.  James  E.  Marvelle  was 
elected  moderator  of  the  committee. 

CADILLAC,  MICH. — A  consolidation  has  been  effected  between  the 
Bell  Telephone  Company  in  this  city  and  the  Wexford  County  Inde¬ 
pendent  Telephone  Company. 

GRAND  R.\PIDS,  MICH. — The  municipal  electric  light  plant  of  this 
city  is  planning  to  combine  its  lighting  system  with  the  pumping  station 
and  to  reariange  its  distribution  circuits. 

HARBOR  SPRINGS,  MICH.— The  Municipal  Electric  Light  Plant,  of 
which  H.  L.  Metz  is  general  manager,  has  increased  the  capacity  of  its 
system  by  the  installation  of  one  Allis-Chalmers  350-hp  Corliss  engine  and 
275-kw  generator. 

MOUNT  PLEASANT,  MICH. — .Announcement  is  made  by  H.  H. 
Hunter,  city  clerk,  that  the  franchise  to  erect  transmission  lines  and 
other  apparatus  in  Mount  Pleasant  has  been  granted  to  the  Chippewa 
River  Power  Company. 

THOMPSONVILLE,  MICH. — It  is  the  intention  of  the  Municipal 
Light  &  Water  Plant  to  construct  a  new  dam  to  take  the  place  of  the 
one  destroyed  about  two  months  ago.  George  Morrill  is  superintendent. 

DULUTH,  MINN. — It  is  expected  that  the  Public  Service  Corporations 
will  soon  commence  the  work  of  placing  their  wires  in  underground 
conduits. 

MINNEAPOLIS,  MINN. — A  substation,  which  is  to  cost  $10,000,  is 
being  erected  in  this  city  by  the  Twin  City  Rapid  Transit  Company. 

MINNEOTA,  MINN. — It  is  reported  that  “plans  for  the  construction 
of  a  local  electric  light  plant  are  under  consideration  by  the  citizens  of 
Minneota. 

OLIVIA,  MINN. — The  Bird  Island  Telephone  Company  has  been 
granted  a  20-year  franchise  and  expects  to  install  a  modern  telephone 
plant  in  this  city. 

PIERZ,  MINN. — It  is  stated  that  the  Little  Falls  Water  Power  Com¬ 
pany,  of  Little  Falls,  Minn.,  has  secured  a  25-year  franchise  to  supply 
energy  for  electric  light  and  power  in  Pierz. 

ROCHESTER,  MINN. — It  is  stated  that  the  Public  Utility  Board  will 
advertise  for  bids  on  a  Corliss  or  turbine  engine  and  appliances  for  the 
electric  light  plant  which  it  is  proposed  to  install  in  this  city. 

STILLWATER,  MINN. — At  a  recent  auction  the  properties  of  the 
Stillwater  Gas  &  Electric  Company,  which  have  been  in  the  hands  of  a 
receiver,  were  sold  to  Homer  W,  McCoy  and  Joseph  H.  Roy,  of  Chicago. 
It  is  stated  that  E.  L.  Hostes,  of  Stillwater,  will  assist  in  the  reorganiza¬ 
tion  of  the  system,  which  includes  plants  at  Stillwater  and  the  Apple 
River  power  plant  and  lines. 

CLINTON,  MO. — It  is  reported  that  bids  will  be  received  until  July  17 
by  the  Board  of  Public  Works,  of  which  J.  H.  Kyle  is  chairman,  for  one 
year’s  supply  of  wattmeters  and  transformers. 

JOPLIN,  MO. — It  is  reported  that  the  preliminary  survey  for  an 
electric  interurban  railway,  for  which  W,  E.  Foran  and  W.  H.  Cross¬ 
land,  president  and  vice-president,  respectively,  of  the  Western  Surety  & 
Adjustment  Company,  are  fiscal  agents,  has  been  completed.  The  road 
will  extend  from  Joplin  to  Bentonjville,  Ark.,  and  thence  to  Fayetteville, 
a  distance  of  130  miles. 

LOUISIANA,  MO. — ^The  Louisiana  Light,  Power  &  Traction  Company 
expects  to  install  one  400-kw,  direct-connected  engine  unit  and  a  battery 
of  two  boilers  designed  for  150  lb.  pressure.  Mr.  D.  Turnbolt  is  presi¬ 
dent  and  manager.  In  addition  to  lighting  Louisiana  and  Bowling  Green, 
Mo.,  the  company  expects  to  furnish  electricity  to  the  company  being 
organized  to  light  Clarksville,  16  miles  distant. 

FAIRMOUNT,  NEB. — The  contract  for  the  supplies  that  will  be  used 
in  the  installation  of  the  new  electric  light  system  in  this  city  has  been 
awarded  to  the  Korsmeyer  Company,  of  Lincoln.  T.  J.  Bender  is  owner 
of  the  system. 

LEXINGTON,  NEB. — Plans  are  being  made  by  the  Lexington  Mill  & 
Elevator  Company,  of  which  E.  M.  F.  Leflang  is  president,  for  the  ii>stalla- 
tion  of  a  300-kw  generator  and  a  450-hp  engine  within  a  year. 

PATERSON,  N.  J. — It  is  stated  that  plans  are  under  way  for  the 
utilization  of  the  Passaic  Falls  for  the  generation  of  electrical  power  to 
operate  the  mills  along  the  river  and  raceway.  A  preliminary  sketch  of  the 
proposed  electric  power  station  has  been  prepared  by  John  H.  Cook, 
hydraulic  engineer,  and  submitted  to  Edward  L.  B.  Gardner,  president  of 
the  Society  for  Establishing  Useful  Manufactures,  a  subsidiary  of  the 
East  Jersey  Water  Company,  which  is  said  to  have  obtained  a  charter 
which  gives  it  perpetual  control  over  the  Passaic  River  above  the  falls. 
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WEST  ORANGE,  N.  J. — The  application  for  a  50-year  franchise  by 
the  Mountain  Railway  Company,  for  the  proposed  extension  of  its  lines 
to  the  South  Mountain  Reservation,  has  been  approved  and  a  recom¬ 
mendation  is  to  be  submitted  to  the  Board  that  the  franchise  be  granted. 

ALBANY,  N.  Y. — The  capital  stock  of  the  Oswego  County  Light  & 
Power  Company  has  been  increased  from  $100,000  to  $1,000,000. 

ENDICOTT,  N.  Y. — A  contract  has  been  let  by  the  Binghamton  Rail¬ 
way  Company,  of  Binghamton,  N.  Y.,  which  is  double  tracking  some  of 
its  lines  in  this  city,  to  the  Endicott-Johnson  Company  for  the  installation 
of  500  incandescent  lamps  along  a  portion  of  its  route. 

FULTON,  N.  Y. — The  contract  for  the  erection  of  its  new  power  house 
in  this  city  has  been  let,  it  is  reported,  by  the  Fulton  Light,  Heat  &  Power 
Company  to  John  Hendrick,  of  Oswego,  and  Joseph  Connors,  of  Fulton. 

LANSINGBURG,  N.  Y. — A  franchise  for  the  construction  of  a  street 
railway  line  in  this  city  has  been  granted  to  Joseph  A.  Powers,  who  in 
turn  assigned  it  to  the  Trojan  Railway  Company.  This  franchise  is  the 
result  of  a  decision  rendered  by  the  Court  of  Appeals  in  the  action  of 
the  Trojan  Railway  Company  against  the  United  Traction  Company  and 
the  City  of  Troy. 

NIAG.XRA  FALLS,  N.  Y. — In  consideration  of  the  lower  rate  to  be 
granted  to  the  city  by  the  Buffalo  &  Niagara  Falls  Electric  Light  &  Power 
Company,  the  board  of  public  works  intends  to  install  a  number  of  new 
lamps. 

RAVENNA,  N.  Y. — In  consequence  of  an  adverse  decision  of  the 
Public  Service  Commission,  the  Upper  Hudson  Electric  Company  is 
removing  its  street-lighting  lines  from  the  poles  in  this  city. 

CHARLOTTE,  N,  C. — A  ten-year  contract  has  been  agreed  upon  by 
the  city  executive  board  and  the  Southern  Power  Company  for  the  fur¬ 
nishing  by  the  latter  of  not  less  than  300  arc  lights  for  the  period  named, 
on  the  following  terms:  The  first  250  lamps  at  the  .rate  of  $56  per 
lamp  per  year,  and  all  lamps  over  250  to  be  supplied  at  $50  per  annum. 
The  annual  light  bill  for  approximately  350  lamps  is  $19,000.  The  city 
is  to  have  the  privilege  of  purchasing  the  system  at  the  end  of  five  years, 
and  should  it  do  so,  the  company  reserves  the  right  to  charge  $60  in¬ 
stead  of  $56  for  the  first  250  lamps,  and  $54  instead  of  $50  for  all 
over  250. 

KINGSTON,  N.  C. — A  20-year  franchise  to  construct  and  operate  tele¬ 
phone  and  telegraph  lines  in  this  city  has  just  been  granted  to  the 
Carolina  Telephone  &  Telegraph  Company. 

SANFORD,  N.  C. — ^The  Carolina  Sanford  Cotton  Mills  of  this  city  are 
now  operated  by  electricity,  the  energy  being  furnished  by  the  Carolina 
Power  &  Light  Company’s  plant  at  Buckhorn  Falls. 

WASHINGTON,  N.  C.— It  is  stated  by  Mr.  Geo.  H.  Meacham.  of  the 
Traction  Engineering  Company,  of  New  York,  that  work  on  the  electric 
railway  system  in  this  city  is  soon  to  be  resumed. 

GRAND  FORKS,  N.  D. — The  plans  of  Earl  D.  Jackson,  of  Chicago, 
for  the  installation  of  an  electric  light  plant  in  this  city  are  said  to  have 
been  approved  by  the  City  Council. 

ASHLAND,  OHIO. — Through  a  recently  consummated  deal  the  Ash¬ 
land  Gas  &  Electric  Light  Company,  which  holds  franchises  for  lighting 
the  streets  of  Ashland,  becomes  the  property  of  the  American  Gas  & 
Electric  Company  of  New  Jersey,  which  controls  plants  in  other  cities. 
It  is  planned  by  the  new  owners  of  the  company,  which  is  to  retain  its 
old  name,  to  build  a  new  looo-hp  power  plant  to  cost  in  the  neighbor¬ 
hood  of  $75,000,  and  to  otherwise  improve  the  system. 

CLEVELAND,  OHIO. — A  reduction  is  to  be  made  by  the  Municipal 
Lighting  Company  in  its  charges  for  electricity,  the  following  schedule  of 
prices  having  been  decided  upon:  Ten  cents  for  the  first  5  kw,  6  cents 
per  kw  from  6  to  200  kw  and  5  cents  for  200  kw  and  over,  plus  10  per 
cent,  which  is  deducted  if  bills  are  paid  before  the  15th  of  the  month. 
There  will  be  a  minimum  charge  of  50  cents  to  all  users. 

COLUMBUS,  OHIO. — Arrangements  are  being  made  by  the  business 
men  on  West  Goodale  Street  for  the  installation  of  an  electric  lighting 
system.  Double  gooseneck  arc  lampposts,  four  at  street  intersections  and 
three  between  blocks,  are  to  be  employed,  the  cost  of  such  installation 
being  placed  at  $1,200. 

DAYTON,  OHIO. — The  Brownell  Boiler  Company  has  been  awarded 
the  contract  for  furnishing  and  installing  the  engine  and  generator  to  be 
used  in  connection  with  the  private  power  station  to  be  established  in  this 
city.  The  engineers  who  submitted  the  specifications  for  bids  arc 
H.  Thomassen  and  Lou  Weaver. 

FREMONT,  OHIO. — Application  has  been  made  by  tne  Lake  Shore 
Electric  Company  to  the  City  Council  for  an  extension  of  its  franchise 
privileges,  its  object  being  to  make  about  $25,000  worth  of  improvements. 

GAH.\NNA,  OHIO. — An  application  has  been  filed  by  the  Columbus, 
New  Albany  &  Johnstown  Traction  Company  asking  for  permission  to 
build  a  street  railway  in  Gahanna.  ’  ,  ’ 

LOGAN,  OHIO. — The  Logan  Light  &  Power  Company  contemplates  the 
installation  of  a  230-volt,  three-phase,  engine-type  generator,  rated  at 
from  75  to  100  kw.  J.  R.  Rempel  is  president  of  the  company. 

SPRINGFIELD,  OHIO. — The  Springfield  Light,  Heat  &  Power  Com¬ 
pany  has  awarded  a  contract  for  two  direct-cittrent  generator  sets,  one 
of  330  kw  and  the  other  200  kw.  The  apparatus  is  to  be  Installed  at  the 
company’s  new  power  house,  which  is  to  be  erected  along  Buck  Creek. 


W’lLMINGTON,  OHIO. — A  franchise  has  been  granted  to  the  Cincin¬ 
nati,  Milford  &  Blanchester  Electric  Railway  empowering  it  to  construct 
an  electric  railway  in  Wilmington. 

YOUNGSTOWN,  OHIO. — A  committee  has  been  appointed  by  Louis 
E.  Geuss,  president  of  the  Youngstown  Merchants’  Association,  to  confer 
with  the  business  men  in  regard  to  the  installation  of  a  lighting  system  in 
Youngstown. 

OKLAHOMA.  OKLA. — Application  for  a  franchise  to  construct  and 
operate  an  electric  light  plant  in  this  city  has  been  made  by  the  Oklahoma 
Gas  &  Electric  Company. 

THOMAS,  OKLA. — The  Thomas  Municipal  Electric  Light  &  Water 
Company  is  planning  the  installation  of  one  150-kw  generator,  with  the 
necessary  boiler  equipment  and  auxiliary  apparatus.  W,  S.  Robinson  is 
superintendent. 

PORTLAND,  ORE. — It  is  reported  that  the  Portland,  Eugene  &  Elastern 
Railway  Company  is  contemplating  the  construction  of  a  power  plant  this 
year  at  Martin’s  Rapids,  about  30  miles  east  of  Eugene,  which  will 
furnish  power  for  all  its  railways  as  far  north  as  Albany. 

KANE,  PA. — The  Kane  Electric  Light  &  Power  Company  intends  to 
install  at  an  early  date  at  least  one  300-hp  engine.  A.  P.  Huey  is  presi¬ 
dent  of  the  company,  and  George  R.  Kempton,  general  manager.  Bids 
have  not  been  let. 

NEW  HOLLAND,  PA. — A  new  telephone  line  between  Mohnton  and 
Angelica  is  one  of  the  extensions  being  considered  by  the  Enterprise 
Telephone  Company  of  New  Holland. 

STROUDSBURG,  PA. — Reports  state  that  New  York  capitalists  have 
purchased  a  site  on  the  Big  Bushkill,  which  includes  the  holdings  of  the 
East  Stroudsburg  Power  Company,  and  that  a  dam  125  ft.  high  is  to  be 
erected.  The  probable  cost  of  the  project  is  $1,000,000. 

WILKES-BARRE,  PA. — Permission  has  been  granted  to  the  Wyoming 
Valley  Traction  Company  to  extend  its  lines.  Plans  are  now  being 
formulated  for  the  construction  of  a  new  trolley  line  to  Parsons,  Miner’s 
Mills,  Hudson  and  Midvale. 

PROVIDENCE,  R.  I. — The  Narragansett  Electric  Lighting  Company  is 
installing  four  440-hp  B.  &  W.  boilers,  with  corresponding  6-retort  Taylor 
stokers.  These  boilers  will  probably  be  run  at  about  1200-hp  during  the 
peak  load.  ' 

EASLEY,  S.  C. — It  is  reported  that  the  City  of  Easley,  of  which 
J.  M.  Jameson  is  mayor,  is  contemplating  the  installation  of  an  electric 
light  system. 

ELIZABETHTOWN.  TENN.— It  is  stated  that  the  Doe  River  Lighting 
&  Power  Company  expects  to  develop  a  2000-hp  water  power  plant  and  to 
instidl  water  wheels  to  develop  1200-hp,  as  well  as  other  electrical 
machinery. 

FRANKLIN,  TENN. — The  Harpeth  Electric  Light  &  Power  Company, 
which  has  heretofore  given  service  only  at  night,  will  shortly  begin  to 
operate  throughout  the  full  24  hours.  Jasper  Lillie  is  president  of  the 
company. 

LA  FOLLETTE,  TENN. — Among  the  extensions  planned  by  the  La 
Fbllette  Water,  Light  &  Telephone  Company  is  the  construction  of  25 
miles  of  telephone  lines  and  two  miles  of  water  mains.  C.  G.  Arnold  is 
general  manager. 

CLEBURNE,  TEX. — It  is  reported  that  bids  will  probably  be  received 
some  time  this  month  for  improvements  to  the  plant  of  the  Cleburne 
Water,  Light  &  Ice  Company,  the  estimated  cost  of  which  is  $30,000. 
A.  L.  Chase,  Cleburne,  is  receiver  for  the  company,  and  John  B.  Hawley, 
Fort  Worth,  consulting  engineer. 

CORPUS  CHRISTI,  TEX. — An  application  has  been  filed  with  the  City 
Council  by  J.  M.  King,  W,  B.  Tuttle,  of  San  Antonio,  and  I.  A.  Cohen,  of 
St.  Louis,  requesting  permission  to  build  a  street  railway  in  Corpus 
Christi  at  an  estimated  cost  of  $75,000. 

ENNIS,  TEX. — The  Ennis  Light  &  Power  Company  is  increasing  the 
output  of  its  plant  by  the  installation  of  a  225-hp  engine  and  an 
alternating-current  generator. 

GREENVILLE,  TEX. — Bids  will  be  received  on  July  19  on  machinery 
for  the  improvement  of  the  municipal  electric  light  plant,  for  which  pur¬ 
pose  the  citizens  recently  voted  to  issue  bonds  to  the  amount  of  $50,000. 
A  new  power  house  is  to  be  erected  at  a  cost  of  $6,000,  and  the  plant  is 
to  be  operated  in  connection  with  the  water  works.  Address  W.  A. 
Frazer,  city  clerk,  or  J.  W.  Maxey  Company,  engineer,  Houston,  Tex. 

HUBBARD  CITY,  TEX. — A  formal  opening  of  its  new  plant  was 
recently  held  by  the  Union  Central  Light  &  Ice  Company.  The  com¬ 
pany  is  now  giving  a  day  and  night  service  to  the  people  of  Hubbard 
City. 

UVALDE,  TEX. — The  Uvalde  Electric  Light  &  Power  Company  is 
making  arrangements  to  increase  the  capacity  of  its  power  plant,  and  is 
in  the  market  for  one  iso-hp  boiler,  one  100-lcw  generator  and  one  150-hp 
Corliss  engine.  Frank  Hare  is  superintendent  and  C.  C.  Doolin,  San 
Antonio,  Tex.,  is  engineer. 

WYLIE,  TEX. — During  a  recent  fire  in  this  city  the  Wylie  Telephone 
Company’s  exchange  was  destroyed,  the  loss  being  placed  at  $7,000. 

BENNINGTON,  VT. — An  arrangement  has  been  made  with  the  Twin 
State  Gas  &  Electric  Company  by  the  Village  Trustees  whereby  an  all- 
night  schedule  of  lighting  in  Bennington  will  be  substituted  for  the 
present  moonlight  schedule.  The  contract,  one  of  the  provisions  of  which 
is  that  the  city  may  change  any  arc  lamp  now  in  operation  and  have 
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installed  in  its  place  three  tungsten  lamps  of  6o-cp  each,  is  for  five  years 
at  a  price  of  $5,640,  an  advance  of  only  $80  over  the  old  price. 

ALEXANDRIA,  VA. — Through  a  recently  consummated  deal,  the 
plant  of  the  Alexandria  Electric  Light  &  Power  Company,  formerly  the 
property  of  a  Pennsylvania  syndicate,  has  been  acquired  by  Washington 
and  Baltimore  parties,  and  the  following  new  officers  have  been  elected: 
Thomas  C.  Coleman,  Cockeysville,  Md.,  president;  J.  C.  M.  Lucas,  Balti¬ 
more,  vice-president;  H.  P.  Lucas,  secretary  and  treasurer;  F.  R.  Weller, 
general  manager.  H.  P.  Lucas  is  general  manager  of  the  Lucas  Electric 
Construction  Company,  of  Baltimore.  It  is  announced  that  an  order  has 
been  placed  for  a  500-kw  steam  turbine  unit  with  condenser,  switchboard, 
exciter  and  other  accessories. 

BEDFORD  CITY,  VA. — Arrangements  are  being  made  by  the  Bedford 
City  Light  Plant  for  the  installation  of  a  new  hydro-electric  plant  in 
Bedford  City,  the  estimated  cost  of  which  is  $100,000.  T.  C.  Dennis  is 
president  of  the  company  and  C.  E.  Harris,  general  manager. 

BELLEVUE,  WASH. — A  franchise  has  been  granted  to  D.  C.  Conover 
and  E.  P.  Moran  for  the  construction  of  an  electric  railway  from  Bellevue 
to  Lake  Sammamish. 

BELLINGHAM,  WASH. — It  is  reported  that  the  North  Coast  Mining 
&  Milling  Company  has  filed  notice  of  appropriation  of  8000  cu.  ft.  of 
water  per  second  from  the  Skagit  River  in  Whatcom  County.  A  dam  is 
to  be  erected  and  the  water  carried  in  flume,  pipe  lines  and  tunnels  to 
near  Red  Hill,  where  a  power  plant  is  to  be  erected. 

KELSO,  WASH. — At  a  recent  meeting  of  the  Kelso  Electric  Company 
it  was  voted  to  increase  its  capital  stock  to  $80,000,  to  take  care  of  the 
contemplated  improvements. 

SPOKANE,  WASH. — It  is  reported  that  the  Washington  Water  Power 
Company,  of  which  D.  L.  Huntington  is  manager,  is  considering  the 
advisability  of  building  another  power  plant  on  the  Spokane  River  below 
the  plant  now  under  construction  at  Little  Falls. 

TACOMA,  W’ASH.— It  is  stated  that  H.  M.  Byllesby  &  Company,  of 
Chicago,  have  acquired  possession  of  the  plant  of  the  Tacoma  Gas  Light 
Company,  of  Tacoma. 

FORT  ATKINSON,  WIS. — A  series  tungsten  system  of  lighting  will 
be  installed  on  Main  Street  in  this  city  by  the  Fort  Atkinson  Water  & 
Light  Commission.  Giles  Hibbard  is  president  of  the  company. 

MAR.\THON,  WIS.— The  construction  of  a  new  telephone  line  from 
Little  Chicago  to  Athens  is  soon  to  be  undertaken  ‘by  the  Maratbon- 
Ziegler  Telephone  Company. 

FERNIE,  B.  C.,  CAN. — The  city  has  purchased  a  site  on  which  to 
erect  a  new  power  house.  Address  Mayor  Tuttle. 

VICTORIA,  B.  C.,  CAN. — It  is  reported  that  Malcolm  &  Dinsdale  have 
been  awarded  the  contract  for  the  proposed  addition  to  the  British 
Columbia  Electric  Company’s  plant  on  Store  Street,  the  estimated  cost  of 
the  work  being  $50,000. 

V'ICTORIA,  B.  C.,  CAN. — The  British  Columbia  Electric  Street  Rail¬ 
way  Company  has  submitted  a  proposition  to  the  city  council  to  expend 
$2,000,000  on  the  erection  of  a  power  plant  to  supply  both  the  city  and 
company  with  electricity.  ,\ddress  R.  H.  Sperling,  general  superin¬ 
tendent,  Vancouver,  B.  C. 

WINNIPEG,  MAN.,  CAN. — Tenders  will  be  received  until  Aug.  2  for 
hydraulic,  electric  and  auxiliary  equipment  for  the  generating  station  at 
Point  du  Bois.  For  plans,  etc.,  apply  to  Smith,  Kerry  &  Cliase,  engineers, 
Toronto  and  Winnipeg;  William  Kennedy,  Jr.,  Y.  M.  C.  A.  Building,  Mon¬ 
treal,  and  M.  Peterson,  secretary  Board  of  Control,  Winnipeg. 

COLLINGWOOD,  ONT.,  CAN. — producer-gas  unit  is  to  be  installed 
by  the  Collingwood  Electric  Light  &  Water  Works  for  the  operation  of 
arc-lighting  machines.  Thomas  Bassett  is  superintendent. 

OTTAWA,  ONT.,  CAN. — The  Ottawa  Electric  Company  has  increased 
its  equipment  by  the  installation  of  additional  alternators  at  its  No.  2 
power  house. 

MONTRE.AL,  QUE.,  CAN. — .^t  a  recent  meeting  of  the  Westmount 
City  Council,  in  connection  with  the  extension  of  the  electric  light  plant, 
the  following  bids  were  accepted:  Canadian  Westinghouse  Company, 
switchboard,  $1,285;  John  McDougall  Caledonian  Iron  Works,  cooling 
tower,  $2,900;  Darling  Brothers,  feed- water  heater,  $700;  Canadian 
Crocker- Wheeler  Company,  gcner.itor  and  accessories,  $4,650;  Beiliss  & 
Morcom,  Birmingham,  Eng.,  Laurie  &  Lamb,  agents,  compound  condensing 
engine,  etc.,  $7,000. 

MOOSE  JAW,  SASK.,  CAN. — Bids  will  be  received  up  to  Monday, 
July  19,  for  the  following  apparatus:  One  so-light,  constant-current  regu¬ 
lator,  with  35  arc  lamps  and  suitable  switchboard  and  necessary  instru¬ 
ments;  also  contract  for  one  year’s  supply  of  wattmeters  and  transformers. 
Address  John  D.  Simpson,  city  clerk. 
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ST.  JOHN,  N.  B.,  C.\N. — At  the  annual  meeting  of  the  St.  John  Elec¬ 
tric  Railroad  Company  the  following  officers  and  directors  were  elected: 
President,  James  Ross,  Montreal;  vice-president  and  managing  director, 
R.  B.  Emer.son;  directors,  James  Manchester,  J.  J.  Tucker,  William 
Downie,  H.  B.  Robinson  and  F.  E.  Sayre,  all  of  St.  John. 

MORRISTOWN,  N.  J. — The  following  officers  and  directors  have  been 
elected  by  the  Morris  &  Somerset  Electric  Light  Company:  Samuel  S. 


Childs,  president;  F.  L.  Humphreys,  vice-president;  Samuel  B.  Carson, 
treasurer;  Peter  V.  Stryker,  secretary;  directors,  Clifford  Rutan,  David 
P.  McClellan,  S.  H.  Gillespie,  Eugene  S.  Burke  and  John  M.  Forbes. 


Neb)  Industrial  Companies. 

THE  JOY-WILLSON  SALES  COMPANY,  Freeport,  Ill.,  has  been 
incorporated,  with  a  capital  stock  of  $10,000,  for  the  purpose  of  manu¬ 
facturing  electrical  supplies  and  implements  of  all  kinds.  Robert  B. 
Mitchell  is  interested  in  the  enterprise. 

THE  P.MENTS  EXPLOITATION  &  OPERATING  COMPANY,  New 
York,  N.  Y..  has  been  incorporated  to  deal  in  inventions  and  patents.  It 
is  capitalized  at  $6,000,  and  the  incorporators  arc  Joseph  Steen,  John  J. 
Donovan,  E.  P.  Whitaker,  New  York,  N.  Y. 

THE  SERGEANT-MAXWELL  COMPANY.  Mineola,  N.  Y..  has  been 
incorporated  to  carry  on  a  general  contracting  business.  It  has  an 
authorized  capital  stock  of  $20,000,  and  the  incorporators  are  George 
Sergeant,  Jr.,  F.  S.  Maxwell  and  H.  B.  Potter,  of  New  York,  N.  Y. 

THE  NEW  YORK  MOTOR  BO.\T  COMPANY,  Bronx,  N.  Y.,  has 
filed  articles  of  incorporation,  its  purpose  being  to  manufacture  motors, 
engines,  boats,  etc.  It  has  a' capital  stock  of  $10,000,  and  the  incorporators 
are  W.  F.  Wahrenberger,  M.  Noonan  and  E.  Caron,  City  Island,  N.  Y. 

THE  PANACEA  SPRINGS  AUTOMOBILE  &  ELECTRIC  TRANS¬ 
FER  COMPANY,  of  Littleton.  N.  C.,  has  been  chartered  with  a  capital 
of  $125,000  for  the  purpose  of  installing  a  passenger  service  between 
Littleton  and  Panacea  Sprinjs.  Eugene  Johnston  is  interested  in  the 
proposition. 

THE  NATIONAL  CREOSOTING  COMPANY,  Indianapolis,  Ind.,  has 
filed  articles  of  incorporation,  and  proposes  to  build,  equip  and  operate 
a  plant  for  the  treating  of  railroad  ties  and  other  timber  with  preserva¬ 
tives.  It  is  capitalized  at  $200,000,  and  the  directors  are  Alvin  T.  Hert, 
R.  V,  Look  and  W.  H.  Griffith. 


New  Incorporations. 


•  LAKE  CITY,  ARK. — The  People’s  Telephone  Company,  which  has  an 
authorized  capital  stock  of  $10  000,  has  been  incorporated  by  P.  J. 
Springer,  Fred  Roberts  and  H.  C.  Beck.  It  intends  to  install  a  telephone 
system  in  Lake  City. 

LITTLE  ROCK,  ARK. — The  Ouachita  Power  Company  has  been 
incorporated,  with  a  capital  stock  of  $50,000,  for  the  purpose  of  construct¬ 
ing  a  dam  across  the  Ouachita  River  in  Garland  County,  and  to  generate 
power  and  supply  electricity  in  Hot  Springs,  Little  Rock  and  the  sur¬ 
rounding  territory.  The  incorporators  are  Levi  Storthz,  Joe  Storthz,  D.  L. 
Phillips  and  others. 

M.\SCOUTAH,  ILL. — Articles  of  incorporation  have  been  filed  by  the 
Belleville  &  Mascoutah  Traction  Company,  whose  intention  is  to  construct 
an  electric  railway  from  Mascoutah  to  Belleville.  The  capital  stock  is 
given  as  $150,000,  and  those  interested  in  the  proposition  are  Emil  J. 
Kohl,  Adolph  Knobeloch,  of  Belleville;  G.  J.  Scheve,  E.  R.  Hagist  and 
P.  W.  Lill,  Mascoutah. 

SPRINGFIELD,  ILL. — .Articles  of  incorporation  have  been  filed  by  the 
Springfield,  Beardstown  &  Quincy  Railways  for  the  purpose  of  construct¬ 
ing  a  trolley  line  from  Springfield  to  Quincy,  via  Beardstown.  It  is  capi¬ 
talized  at  $25,000,  and  the  incorporators  are  Henry  Colby,  Robert  Bone, 
Charles  W.  Houghton  and  John  Hurle,  of  Petersburg;  John  Tolan,  of 
Farmingdale;  George  Harnsberger,  of  Springfield,  and  William  T.  Gates, 
of  St.  Louis. 

PLEASANT  PLAIN,  lA. — Articles  of  incorporation  have  been  filed  by 
the  Pleasant  Plain  Telephone  Company,  of  East  Pleasant  Plain,  Jefferson 
County,  la.  It  has  an  authorized  capital  stock  of  $15,000,  and  the  incor¬ 
porators  are  O.  C.  Spaulding,  J.  J.  Kyle  and  Mahlon  Roberts. 

WALNUT,  lA. — .Articles  of  incorporation  have  been  filed  by  the  Iowa 
&  Omaha  Short  Line  Railway,  which  proposed  to  construct  an  electric 
railway  between  Des  Moines,  Council  Bluffs  and  Omaha,  a  distance  of 
about  140  miles.  The  capital  stock  is  stated  to  be  $1,000,000,  and  the 
following  officers  have  been  elected:  G.  W.  Adams,  Walnut,  president; 
C.  L.  Kirkwood,  North  Branch,  vice-president;  A.  L.  Ingram,  treasurer, 
and  P.  Kathmann,  secretary.  The  headquarters  are  to  be  at  Pierre,  S.  D. 

RICIfTON,  MISS. — The  Richton  Telephone  Company  has  been  incor¬ 
porated,  with  $10,000  capital  stock,  by  C.  H.  Stevens,  Willis  Walley, 
E.  A.  Emery  and  P.  M.  Anderson. 

CARROLLTON,  MO.— The  Carrollton,  Missouri  River  &  Northwestern 
Railroad  Company  has  been  incorporated,  with  a  capital  stock  of  $150,000. 
Herndon  Ely,  Lewis  Ely,  P.  L.  Trotter,  S.  J.  Jones  and  W.  R.  Painter 
are  directors. 

MACON,  MO. — Articles  of  incorporation  have  been  filed  for  the  Han¬ 
nibal  &  Northern  Missouri  Railroad  Company  to  construct  an  electric 
railway  from  Hannibal,  extending  through  the  counties  of  Marion,  Shelby, 
Macon  and  Adair.  The  railway  will  be  too  miles  long  and  will  take  in 
the  towns  of  Palmyra,  Philadelphia,  New  York,  Bethel,  Sue  City,  La 
Platt  and  Biggs.  Surveys  have  already  been  made  for  the  road.  Cap¬ 
tain  F.  W.  Latimer  is  president. 

LEWISTOWN,  MONT. — The  Lewistown  Coal,  Gas  &  Electric  Company 
has  been  incorporated,  and  the  following  officers  elected;  President,  S.  M. 
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Gebo;  vice-president,  O.  W,  Belden;  secretary  r.nd  treasurer,  R.  S.  Stone. 

J.  £.  Brayton  has  been  appointed  superintendent  and  purchasing  agent. 

NEWARK,  N.  J. — Articles  of  incorporation  have  been  filed  for  the 
New  Jersey  Water  &  Light  Company,  with  a  capital  stock  of  $125,000,  by 
Samuel  Ludlow,  Jr.,  Edgar  S.  Hill  and  Conover  English. 

GOLD  HILL,  N.  C. — Articles  of  incorporation  have  been  filed  by  the 
Gold  Hill  Telephone  Company.  Its  capital  stock  is  placed  at  $50,000, 
and  among  those  interested  in  the  enterprise  are  R.  D.  Coleman,  A.  B. 
Clements  and  B.  A.  Fesperman. 

ANADARKO,  OKLA. — The  Anadarko  Southern  Telephone  Company 
has  been  incorporated  with  a  capital  stock  of  $1,500  by  J.  E.  Stadler, 
W.  S.  Henry,  E.  Newhouser,  Frank  Wideck,  Charles  Smith,  M.  F. 
Gillam  and  Oliver  Richards,  all  of  Anadarko. 

FREEDON,  OKLA. — The  Anderson  Creek  Telephone  Company  has 
been  chartered,  with  a  capital  stock  of  $1,000,  by  J.  E.  McMoran,  R.  I. 
DeGeer  and  Willis  James,  of  Farry. 

GUTHIE,  OKLA. — The  West  Tulsa  Belt  Railway  Company  has  been 
incorporated  for  the  purpose  of  building  an  electric  railway  in  Guthrie, 
which,  it  is  stated,  will  cost  in  the  neighborhood  of  $20,000.  The  com¬ 
pany  is  capitalized  at  $25,000,  and  the  incorporators  are  W.  E.  Hawley, 
C.  L.  Hoonker,  Jr.,  M.  C.  Hall,  John  Haber  and  Gray  Erick. 

MENDON,  OKLA. — The  Mendon  Telephone  Company  has  been  incor¬ 
porated  with  a  capital  stock  of  $2,500  by  R.  F.  Wares,  A.  Beedman  and 
Charles  Harris,  all  of  Byron. 

REMUS,  OKLA. — ^The  Remus  Telephone  Company  has  been  chartered 
with  a  capital  stock  of  $750  by  J.  A.  Main,  R.  A.  Harding,  C.  R.  King, 
W.  E.  Varner  and  M.  A.  Warehurst.  all  of  Maud. 

PORTLAND,  ORE. — ^The  Oakland  &  Tidewater  Railway  Company  has 
been  incorporated  with  a  capital  stock  of  $1,000,000  to  construct  an 
electric  railway  from  Oakland  to  Empire,  by  C.  A.  Pengra,  H.  D.  May 
and  W.  VV.  Purdy. 

PORTLAND,  ORE. — The  Coos  Bay  &  Inland  Railroad  Company,  whose 
headquarters  are  to  be  at  Portland,  has  been  incorporated  to  build  an 
electric  railway  from  Coos  Bay  to  Roseburg.  It  has  an  authorized  capital 
stock  of  $1,000,000,  and  the  incorporators  are  Jacob  Haas,  George  S. 
Taylor  and  Charles  Ringler. 

BUTLER,  PA. — The  Rochester  &  Mars  Street  Railway  Company  has 
applied  for  a  charter  to  construct  a  street  railway  from  the  Baltimore  & 
Ohio  Railway  depot  at  Mars  to  Rochester,  a  distance  of  23  miles.  At 
Mars  connection  will  be  made  with  the  Pittsburgh  &  Butler  Street  Rail¬ 
way;  at  Ogle,  two  miles  west  of  Mars,  with  the  Pittsburgh,  Harmony, 
Butler  &  New  Castle  Railway,  and  at  Rochester  with  the  Beaver  Valley 
Traction  Company.  Surveys  have  been  completed,  and  it  is  said  that 
contracts  will  be  awarded  for  construction  of  the  road  soon  after  the 
charter  is  granted.  J.  H.  Barrett  is  president  and  engineer;  D.  R.  Tor¬ 
rence,  secretary,  and  W.  H.  Biggs,  treasurer. 

CHAMBERSBURG,  PA. — The  Grindstone  Hill  Rural  Telephone  Com¬ 
pany  has  been  organized  and  the  following  named  officers  elected: 
George  H.  Branthaver,  president;  Charles  Branthaver,  secretary,  and 
John  Hafer,  treasurer. 

HALLS,  TENN. — The  Halls  Light,  Water  &  Light  Company  has  bten 
chartered,  with  a  capital  stock  of  $25,000.  The  new  company  has  pur¬ 
chased  the  Halls  electric  light  plant,  which  it  proposes  to  enlarge  and 
improve.  It  is  proposed  to  install  an  ice  plant  and  laundry.  The  over¬ 
head  system  will  be  rebuilt  and  the  transmission  lines  extended  to  Gates, 
where  it  is  proposed  to  furnish  electricity  for  lamps  and  motors. 

L.ANCASTER,  TENN. — The  Lancaster  Telephone  Company,  which  has 
a  capital  stock  of  $2,500,  has  been  incorporated  by  W.  T.  Simpson,  Robert 
Heflin,  H.  C.  Lancaster,  Jr.,  J.  D.  Fisher  and  others. 

UNION  CITY,  TENN. — The  Obion  County  Telephone  Company  has 
been  incorporated  by  W.  G.  Reynolds,  M.  T.  McMurray,  J.  P.  Adams 
and  others.  It  has  an  authorized  capital  stock  of  $5,000. 

LINCOLN,  UTAH. — The  Progressive  Telephone  Company,  of  this  city, 
has  filed  articles  of  incorporation.  It  has  a  capital  stock  of  $3,500,  and 
the  following  officers  have  been  elected:  J.  W.  Whitehead,  president; 
H.  W.  Sagers,  vice-president;  H.  W.  Droubay,  treasurer,  and  Charles 
Hanson,  secretary. 

RICHMOND,  VA. — The  Richmond  Railway  &  Power  Company  has 
been  chartered  with  a  capital  stock  of  $12,500,000  for  the  purpose  of 
operating  a  street  railway  and  power  plant  in  Richmond.  The  officers 
are:  Frank  J.  Gould,  of  Tarrytown,  N.  Y.,  chairman  of  board  of  di¬ 
rectors;  William  Northrop,  of  Richmond,  Va.,  president;  R.  Lancaster 
Williams,  of  Richmond;  Fritz  Sitterding,  Douglas  Robinson,  of  New 
York,  N.  Y.,  vice-presidents;  Henry  W.  Anderson,  of  Richmond,  vice- 
president  and  general  counsel;  Guy  Phillips,  of  New  York,  N.  Y.,  secre¬ 
tary  and  treasurer. 

ROSSLYN,  VA. — Articles  of  incorporation  have  been  filed  by  the 
Rosslyn  Electric  &  Gas  Company.  It  has  an  authorized  capital  stock  of 
$50,000,  and  the  following  officers  have  been  elected;  M.  E.  Church,  Falls 
Church,  Va.,  president;  G.  H.  Rucker,  Rosslyn,  vice-president;  T.  J. 
King,  Georgetown,  D.  C.,  secretary. 

RURAL  RETREAT,  VA. — Articles  of  incorporation  have  been  filed 
by  the  Cornett  Light  &  Power  Company,  whose  purpose  is  to  install  a 
power  plant  and  electric  light  system  in  this  city.  It  has  an  authorized 
capital  stock  of  $5,000,  and  the  incorporators  are  S.  M.  Cornett,  Jr., 
and  E.  Brown. 


TOLEDO,  ONT.,  CAN. — ^The  Rural  Telephone  Company,  of  Kitley, 
with  main  office  at  Toledo,  has  been  incorporated  with  a  capital  of 
$10,000.  A.  R.  Hanton,  J.  M.  Edgar  and  R.  T.  Beckett  are  the  pro¬ 
visional  directors. 

MONTREAL,  QUE.,  CAN. — The  Blangas  Company  of  Canada  has 
been  incorporated  with  a  capital  stock  of  $5,000,000  to  deal  in  and  de¬ 
velop  electrical  power.  The  head  office  is  to  be  in  this  city,  and  the 
directors  of  the  company  are  J.  A.  Jacobs,  S.  W.  Jacobs,  A.  R.  Hall, 
F.  Lewis  and  A.  M.  Reaper,  all  of  Montreal. 

ALLAN,  SASK.,  CAN. — The  Allan  Rural  Telephone  Company  has 
been  organized  and  the  following  directors  elected:  W.  F.  V'auder, 
N.  Lang,  F.  B.  Williams,  R.  E.  Beaver,  M.  Loran,  W.  E.  Redick,  Stanley 
Bowser  and  F.  B.  Doane. 

Personal. 

MR.  C.  D.  WHEELER  has  been  appointed  advertising  manager  of  the 
Fort  W'ayne  Electric  Works. 

MR.  F.  W.  BRYANT,  of  Boston,  Mass.,  has  been  appointed  superin¬ 
tendent  of  the  Thomasville  (N.  C.)  Light  &  Power  Company. 

MR.  E.  W.  RICE,  JR.,  vice-president  of  the  General  Electric  Com¬ 
pany,  is  now  in  Europe  and  will  stay  abroad  for  some  little  time. 

MR.  H.  ALMERT  has  been  appointed  manager  of  the  Department  of 
Examinations  and  Reports  of  H.  V..  Byllesby  &  Company,  with  head¬ 
quarters  at  Chicago. 

MR.  W.  R.  THOMPSON,  late  of  the  Public  Service  Commission  of 
New  York  State,  and  formerly  with  Westinghouse,  Church,  Kerr  &  Co., 
has  been  appointed  assistant  to  the  chief  engineer  of  H.  M.  Byllesby  & 
Company,  with  headquarters  at  Chicago. 

MR.  ARTHUR  G.  SIAS  has  resigned  as  superintendent  of  the  Ux¬ 
bridge  and  Northbridge  Electric  Co.,  Uxbridge,  Mass.,  to  accept  the 
position  of  manager  of  the  Reading  (Mass.)  Municipal  Light  and  Power 
Department. 

MR.  H.  H.  TAYLOR,  formerly  of  the  Gardner  Electric  Light  Com¬ 
pany,  Gardner,  Mass.,  has  assumed  the  position  of  superintendent  of  the 
Buzzards  Bay  Electric  Light  &  Power  Company,  with  headquarters  at 
Falmouth,  Mass.  ' 

MR.  J.  E.  BULLARD  has  joined  the  sales  department  of  the  Toronto 
Electric  Light  Company,  Limited.  Mr.  Bullard  was  for  some  time  with 
the  Builders’  Iron  Foundry,  of  Providence,  R.  I.,  and  previously  he 
was  connected  with  the  Narragansett  Electric  Lighting  Company. 

MR.  WILLIAM  R.  WILLCOX,  chairman  of  the  Public  Service  Com¬ 
mission  of  the  First  District  of  New  York,  sailed  for  Europe  on  the 
Mauretania  July  14.  Mr.  Willcox  will  spend  six  weeks  abroad  touring 
the  Continent  in  an  automobile,  and  is  due  to  return  to  this  country 
Aug.  30. 

MR.  W.  WECHMANN.  chief  electrical  and  mechanical  engineer  of  the 
Royal  Prussian  Railroad,  has  been  traveling  in  this  country  some  weeks 
and  sails  for  home  on  July  15.  He  has  made  a  close  study  of  American 
electric  railway  work  and  went  out  as  far  as  Los  Angeles.  He  has  large 
plans  in  hand  for  the  development  of  Berlin  suburban  lines. 

MR.  N.  M.  ARGABRITE,  who  for  the  past  five  years  has  filled  the 
positions  of  superintendent  and  later  general  manager  of  the  Winona 
Railway  &  Light  Company,  of  Winona,  Minn.,  has  resigned,  to  take 
effect  Aug.  i,  in  order  to  accept  the  position  of  general  manager  of  the 
Public  Service  Operating  Company,  of  Belvidere,  Ill.  He  will  assume  his 
new  duties  on  Aug.  i. 

MR.  H.  B.  MARSHALL,  who  has  been  for  many  years  connected  with 
the  Chicago  sales  office  of  the  Electric  Storage  Battery  Company,  has 
recently  been  appointed  contract  agent  in  charge  of  the  company’s  office 
at  St.  Louis  in  the  Wainwright  Building.  Mr.  Taliaferro  Milton, 
formerly  contract  agent  of  the  St.  Louis  office,  has  been  appointed 
engineer  of  the  Chicago  sales  office  of  the  Electric  Storage  Battery 
Company. 

MR.  H.  G.  NICHOLLS,  who  has  for  several  years  been  assistant 
general  manager  of  the  Canadian  General  Electric  Company  and  the 
Canada  Foundry  Company,  has  resigned  that  position  in  order  to  go  into 
business  for  himself.  He  has  organized  a  company  called  “Factory 
Products  Limited,”  with  offices  in  the  Confederation  Life  Building, 
Toronto,  for  the  purpose  of  acting  as  Canadian  selling  agent  for  repre¬ 
sentative  manufacturers. 

MR.  T.  R.  BROWN  has  become  associated  with  the  E.  Keeler  Com¬ 
pany,  of  Williamsport,  Pa.,  as  chief  engineer,  with  headquarters  at  29 
Broadway,  New  York.  Mr.  Brown  was  formerly  connected  with  the 
Pennsylvania  Railroad  as  master  mechanic  of  the  Juniata  shops  at 
Altoona;  also  with  the  Westinghouse  interests,  and  lately  with  the 
American  Car  &  Foundry  Company.  Mr.  Brown  will  pay  particular  atten¬ 
tion  to  engineering  questions  in  connection  with  steam  power  installations. 

MR.  DANIEL  E.  MANSON  has  resigned  as  manager  of  the  Boston 
office  of  the  Westinghouse  Electric  &  Manufacturing  Company,  to  en¬ 
gage  in  engineering  work  with  a  corporation,  of  which  he  will  be  vice- 
president  and  manager.  A  farewell  dinner  was  tendered  to  Mr.  Manson 
in  Boston,  July  13,  by  the  officers  and  associates  of  the  Westinghouse 
Company,  with  which  he  has  been  connected  the  past  twelve  years.  Mr. 
George  E.  Bates,  of  the  Boston  office,  will  succeed  Mr.  Manson  as 
head  of  the  Westinghouse  sales  forcce  for  the  New  England  district. 


178 


ELECTRICAL  WORLD. 


VoL.  LIV,  No.  3. 


i 


I 


I 


MR.  EIJWARD  G.  DEWALD,  heretofore  manager  of  the  water-wheel 
department  of  the  Platt  Iron  Works  Company,  Dayton,  Ohio,  has  become 
identified  with  the  hydraulic  turbine  department  of  Allis-Chalmers  Com¬ 
pany,  as  special  representative  for  the  Pacific  Coast,  with  headquarters  at 
599  Mission  Street,  San  Francisco.  Mr.  Dewald  has  been  with  the  Platt 
company  for  the  past  20  years,  during  five  of  which  he  served  as  manager 
of  its  San  Francisco  office,  and  be  has  been  identified  with  many  of  the 
largest  hydraulic  power  installations  in  the  country,  including  the  majority 
of  those  on  the  Coast. 


Obituartf, 

MR.  THOMAS  W.  BAKEWELL,  a  prominent  patent  attorney  of  New 
York  and  Pittsburgh,  and  the  senior  member  of  the  law  firm  of  Bakewell 
&  Byrnes,  was  taken  seriously  ill  during  his  argument  of  the  case  of 
the  Mississippi  Wire  Glass  Company,  of  New  York,  against  the  Pitts¬ 
burgh  Plate  Glass  Company,  before  Judge  Buffington  in  the  United 
States  Circuit  Court  at  Pittsburgh  on  Wednesday,  July  7.  Mr.  Bake¬ 
well  had  argued  a  case  in  Chicago  the  day  before,  and  arrived  at, 
court  that  morning  in  apparently  robust  health,  and  so  far  as  was 
known  was  in  that  condition.  He  was  taken  violently  ill  dviag  his 
argument  and  was  unable  to  complete  it.  On  being  assisted  to  the 
office  of  Mr.  Gamble,  the  clerk  of  the  Court,  he  died  before  the  close 
of  the  argument  of  the  case.  Court  was  immediately  adjournod.  His 
death  was  attributed  to  acute  indigjestion.  Mr.  Bakewell  was  the  son 
of  William  Bakewell,  of  Pittsbu  rtA  an  eminent  patent  lawyer.  He 
was  born  Oct.  27.  1861;  was  a  graduate  of  Rutgers  College,  studied 
law  at  the  University  of  Pennsylvania,  and  was  admitted  to  the  bar  in 
1885.  He  was  a  meml^r  of  the  firm  of  Bakewell  &  Kerr,  of  Pittsburgh, 
then  of  W.  BakhWell'  IPtotis,  and  after  the  death  of  his  father  formed 
the  firm  of  Bakewell  &  Byrnes.  Prior  to  the  death  of  John  R.  Bennett, 
patent  attorney  for  the  U.  S.  Steel  Corporation,  Mr.  Bakewell  was 
associated  with  Mr.  Bennett  in  the  cases  of  several  constituent  com¬ 
panies  which  had  been  clients  of  his,  and  on  Mr.  Bennett’s  death  he 
was  selected  to  succeed  him  as  the  patent  attorney  for  the  corporation. 
Since  then  he  had  resided  at  Plainfield,  N.  J.,  with  hi*  main  office  in 
New  York.  Mr.  Bakewell  was  one  of  the  leading  patent  lawyers  of  the 
country,  and  numbered  among  his  clients  not  only  the  Steel  Corporation, 
but  the  Westinghouse  Air  Brake  Company,  the  Union  Switch  &  Signal 
Company,  the  Westinghouse  Electric  &  Manufacturing  Company,  the 
General  Electric  Company,  the  Pressed  Steel  Car  Company,  the  National 
Malleable  Casting  Company,  the  Babcock  &  Wilcox  Company,  the  Wells- 
bach  Light  Company,  the  Carnegie  Steel  Company,  the  Bethlehem  Steel 
Company,  and  many  others.  He  was  an  able  and  successful  lawyer,  and 
very  acceptable  to  his  brethren  of  the  profession,  having  the  confidence 
and  liking  of  both  bench  and  bar.  He  was  extremely  courteous  in  his 
manner,  charitable  in  his  judgments,  fair  minded  and  just.  He  leaves  a 
wife,  a  daughter  who  has  graduated,  and  a  son  who  is  about  entering 
college.  His  loss  has  fallen  heavily  upon  his  friends  and  associates,  both 
social  and  professional.  One  of  his  warmest  personal  friends  was  Presi¬ 
dent  Taft.  He  was  a  member  of  the  Baltusrol  Golf  Club,  the  Union 
League,  the  Railroad  and  Lawyers’  clubs  of  New  York,  the  Plainfield 
Country  Club,  and  Westfield  Golf  Club,  the  Duquesne,  Pittsburgh  and 
Alleghany  Country  clubs  of  Pittsburgh,  and  a  consistent  and  active 
member  of  the  Presbyterian  Church.  He  was  a  brother  of  Col.  Allan 
C.  Bakewell,  of  New  York,  prominent  for  many  years  past  in  the  elec¬ 
trical  field.  He  was  also  a  cousin  of  Mr.  T.  B.  Kerr,  who  with  him 
constituted  the  old  well-known  firm  of  Bakewell  &  Kerr,  which  was 
dissolved  when  Mr.  Kerr  came  to  New  York  to  become  more  actively 
associated  with  the  Westinghouse  interests,  from  the  legal  standpoint. 


Trade  Publications. 


METAL  MOLDING. — Molding  stated  to  be  fireproof,  nailproof  and 
rustproof  is  listed,  described  and  illustrated  in  a  booklet  issued  by  the 
National  Metal  Molding  Company,  Fulton  Building,  Pittsburgh,  Pa. 

TUNGSTEN  CLUSTER. — The  American  Arc  Lamp  Company,  of 
Kalamazoo,  Mich.,  has  issued  Bulletin  No.  42,  describing  its  four-lamp 
tungsten  shop  cluster.  This  is  equipped  with  an  i8-in.  steel-porcelain 
shade  and  a  device  for  absorbing  vibrations. 

TRANSFORMERS. — In  bulletin  No.  4666,  of  the  General  Electric 
Company,  Schenectady,  N.  Y.,  is  described  an  improved  form  of  its 
transformer,  of  which  there  are  said  to  be  more  than  50,000  in  use  at 
the  present  time.  The  advantages  claimed  for  the  new  design  are  better 
efficiencies,  greater  uniformity  of  impedance,  an  improved  connection 


board,  together  with  an  improved  method  of  supporting  the  primary  and 
secondary  leads,  and  a  new  type  of  suspension  hook,  as  well  as  a  new 
device  for  clamping  the  transformers  in  the  cases.  The  transformer 
utilizes  a  cross-shaped  core  which  permits  the  use  of  a  cylindrical  wind¬ 
ing,  which  presents  large  cooling  surfaces,  allowing  the  oil  free  access  to 
all  parts  of  the  coil  and  core.  The  bulletin  contains  numerous  illustra¬ 
tions  of  the  transformer,  and  shows  the  methods  used  in  the  different 
processes  of  manufacture.  Tables  showing  the  frequency  limits,  and  a 
curve  indicating  the  reduction  in  the  core  and  total  losses  of  the  im¬ 
proved  transformer  over  previous  designs  of  the  same  company  are  also 
shown. 

AMERICAN  BALL  ANGLE  COMPOUND  ENGINE.— The  problem 
of  balancing  high-speed  steam  engines  is  discussed  in  a  pamphlet  just 
issued  by  the  American  Engine  Company,  Bound  Brook,  N.  J.  It  is 
pointed  out  that  balancing  the  ordinary  simple  engine  is  an  impossibility 
without  the  use  of  “bob-weights,”  that  is,  reciprocating  weights  moving  at 
right  angles  to  the  piston;  further,  that  any  attempt  at  balancing  in  one 
direction  introduces  equal  unbalancing  forces  in  a  direction  at  right 
angles.  The  author  then  proceeds  to  show  how  an  engine  can  be  balanced 
perfectly  if  two  cylinders  be  suitably  arranged,  and  gives  a  brief  descrip¬ 
tion  of  the  American  Ball  Angle  Compound  Engine  in  which  this  idea  is 
incorporated.  It  is  pointed  out  that  the  perfect  balance  obtained  makes 
it  feasible  to  install  this  engine  upon  upper  floors  and  in  other  places 
where  vibration  would  be  objectionable;  also,  that  the  even  turning 
moment  incidentally  secured  makes  it  possible  to  use  lighter  fly  wheels, 
and  results  in  less  pressure  upon  bearing  surfaces  besides  giving  more 
satisfactory  operation  of  alternating  current  generators. 


Business  Notes. 


H.  M.  BYLLESBY  &  COMPANY,  of  ChiHgo,  have  acquired  the 
Tacoma  Gas  Light  Company’s  property  at  Tacoma,  Wash. 

CLARK  &  BROWN,  of  Danville,  Ky.,  contemplate  taking  up  electrical 
construction  work  in  connection  with  their  plumbing  business. 

THE  KENNY  ELECTRICAL  MANUFACTURING  COMPANY  has 
moved  from  140  Nassau  Street  to  90  West  Street.  Mr.  Paul  T.  Kenny, 
the  proprietor,  sails  for  Europe  on  the  Baltic  on  July  17  and  expects 
to  be  abroad  for  four  or  five  months. 

CATALOGS  WANTED. — Henry  A.  Mentz,  consulting  engineer,  Hen- 
nen  Building,  New  Orleans,  La.,  wishes  to  complete  his  files  with  a  line 
of  catalogs,  circulars,  etc.,  descriptive  of  railway,  light,  power  and 
industrial  apparatus  and  supplies,  and  requests  manufacturers  and  dealers 
to  send  him  their  trade  publications. 

SELF-SOLDERING  HEAT  COIL  PROTECTORS— Frank  B.  Cook, 
Chicago,  has  obtained  a  favorable  decision  on  final  appeal  before  the 
Court  of  Appeals,  Washington,  in  a  case  involving  priority  of  invention 
of  the  self-soldering  heat  coil  protector.  Priority  was  awarded  to  E.  L. 
L^eper,  whose  patent  is  controlled  by  Mr.  Cook.  There  were  originally 
eight  different  interference  suits  in  the  matter,  involving  six  inventors 
and  almost  an  equal  number  of  manufacturers,  but  the  number  nar¬ 
rowed  until  in  the  final  proceedings  there  was  but  a  single  case  before 
the  court. 

THE  GARWOOD  ELECTRIC  COMPANY  announces  that  it  has 
appointed  the  International  Supply  &  Export  Company,  Bank  of 
Commerce  Building,  St.  Louis,  Mo.,  as  its  sales  agent.  The  Inter¬ 
national  Supply  &  Export  Company  is  well-known  manufacturers’  agent 
in  the  Middle  West  and  keeps  a  number  of  salesmen  on  the  road.  The 
territory  in  which  it  represents  the  Garwood  Electric  Company  includes 
Missouri,  Kansas,  Oklahoma,  Texas,  Louisiana,  Arkansas,  Mississippi, 
that  portion  of  Tennessee  and  Kentucky  within  70  miles  of  the  Mississippi 
River,  and  all  of  Illinois  within  70  miles  of  St.  Louis.  Its  large  electrical 
department  is  under  the  direct  supervision  of  an  electrical  engineer. 

A  QUICK  DELIVERY. — The  International  Acheson  Graphite  Com¬ 
pany,  of  Niagara  Falls,  received  a  telegraphic  order  on  the  afternoon  of 
Friday,  July  2,  between  i  and  2  o’clock,  calling  for  the  shipment  of  a 
carload  of  electrodes,  8  in.  x  48  in.,  by  express.  At  5  p.  m.  an  express 
car  was  delivered  on  the  track  in  front  of  the  Acheson  warehouse,  and 
at  5:30  p.  m.  a  locomotive  on  the  Niagara  Junction  Railroad  was  pull¬ 
ing  away  with  the  loaded  car  for  delivery  to  the  Michigan  Central  Rail¬ 
way.  The  car  left  Niagara  Falls  about  6  p.  m.,  Buffalo  about  8  p.  m., 
and  very  early  on  Saturday  morning  the  electrodes  were  delivered  to  the 
consignee  in  Chicago,  Ill.  If  the  business  judgment  of  the  .\cheson 
Graphite  Company  had  not  been  such  as  to  have  these  very  large  elec¬ 
trodes  in  stock,  a  delay  of  from  10  to  12  weeks  would  have  resulted. 
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The  budget  of  electrical  patent  specifications  bearing  date  of  issue  of  July  6,  due  at  this  office  on  Wednesday  of  last  week, 
has  not  come  to  hand  as  we  go  to  press  (Tuesday  noon).  Telegraphic  inquiry  at  the  Patent  Office  as  to  delay  in  delivery 
brought  the  reply  “Issue  of  July  6  not  delivered  by  the  contractor.”  The  patents  will  be  duly  covered  in  the  Record  in  the 
issue  following  receipt  of  the  belated  specifications. 


m 


